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Foreword 


Visitors to Professor Alichotte's laboratory -since the last war alone 
they must have been numbered by the hundred -get the best oppor- 
tunity there can be of grasping the essence of his work. Perhaps not all 
visits to laboratories are as profitable as some visitors seem to think. 
But anyone fortunate enough to go to Louvain finds himsplf welcomed 
by a family which has all manner of exciting things going on. He arrives 
a guest but soon becomes a partidpant. Unfortunately not everybody 
can get to Louvain. Some who have not been able to, have heard, if 
briefly, about Professor Michotte*s e3q)eriments from his lectures at 
international meetings, and through his visits to other laboratories. 
Even so there must be many whose acquaintance is at second-hand. For 
these, as for those already acquainted who wish to study his work in 
more detail and at greater leisure, the published account is indispensable. 
It must be admitted at once that this is not an easy text, and to some 
people may have seemed the more forbidding through being written 
in French. For this reason people in psychological laboratories almost 
everywhere ought to be extremely grateful to Tim and Elaine Miles, who 
undertook the very difficult and arduous task of producing an accurate 
and scholarly translation. To do so needed a mastery of special topics 
ranging from the calibrationof rotating apparatus toseventeenth-century 
philosophy. Their qualifications— Mr Miles is a psychologist whose 
competence in philosophy is at a professional level: Mrs Miles* univer- 
sity studies were in languages -and their conscientiousness are a 
guarantee that this version is not the product of hasty enthusiasm and 
incomplete grasp of substance and contoit, but will stand the test of 
time. 

Michotte’s approach to psychological problems is an individual one, 
and readers to whom it is new may perhaps be helped by a brief sketch 
of the sequence of influences and interests which led him to undertake 
the experimental study of the perception of causality which is the sub- 
ject of this book.^ After a distinguished career as a student, first in 

> I have drawn largely on Professor michotte’s Autobiographie (Editions 
Nauwclaerts, Louvain, 1954), a somewhat ampliHed French version of the 
contribution which appeared in A History of PsycJiohgy in Autobhgrapfy, VoL 
III, Clark University Press, 1952. But I am specially grateful to Professor Alich- 
otte, who has himself amplified certain points in private correspondence. 
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FOREWORD Vii 

evidence for a conclusion which hitherto he had been able to support 
only by appeal to general Gestalt principles. Choosing a very simple 
action, that of one tlung hitting another and setting it in motion, he 
devised the remarkably elegant method of presenting this situation to 
the subject by the rotation of a disc^ bearing appropriately painted 
coloured stripes, behind a slit. He thereby achieved effective and flex- 
ible control of the time, position, and velocity parameters, and in the 
facilities it offers for innumerable experiments the apparatus deser\’es 
to rank among the classics of psychological instrumentation. The very 
fact, too, that in a sense the objects which appear to move and to collide 
are not real objects at all adds a further touch of piquant interest -an 
interest which perhaps has not yet been exhausted. 

The reader must be left to enjoy the story of how, in a series of 
experiments perhaps unmatched in the history of psychology for their 
simple forcefiilness and sustained coU^ed march, Michotte uncovered 
the characteristics and conditions of a variety of tjpes of perceptual 
event which in. the less artalytic mood of everyday life we lump together 
under the heading of 'causal phenomena’. His cardinal finding, namely 
that the impression of causality is dependent on specific and narrowly 
limited spatio-temporal features of the event observed, is clearly of 
fundamental importance. We do not, according to Michotte, see one 
billiard ball cause another to move either because we intuitively appre- 
hend a fact of nature, or because past experience leads us to see the 
event in this fashion, but because the spatio-temporal organisation is 
such that it directly unleashes this impression in us. Alter the relevant 
variables by a small but measurable amount and the impression disap- 
pears. But as the story develops it cannot be denied that difficulties 
intrude. And the conclusion to which it is brought by this book, first 
published in 1946, was, as anyone who knows Professor Michotte would 
expect, but the starting-point for exploration of fresh ideas aroused by it. 
To both the difficulties and the new findings Michotte attaches great 
im portant:^. If I add some comment about them, I do so in the hope 
that, inadequate as it is bound to b^ it ^vill not be misleading or wholly 
unhelpful. 
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philosophy, then in biology- his fiistieseatchpubUcations were in the 

micro-anatomy of the nervous system -he paid an extended visit to 
Wundt’s laboratory. Perusal of some of Binet’s writings, however, 
suggested to him that the work of Wundt, ‘though adi^able, was m- 
suffident’, and 1907-8 found him at Wikzburg, Returning to Louvain, 
he continued bis task of building up the psychological laboratory, in 
which he was much encouraged and effectively supported by Cardinal 
Merder. But he was able to combine this noth sustained experiment on 
memory, espedally that form of it in which logical structure plays a part. 
This phase came to an end with the First World War. Not long after the 
end of it, he tells us, appredatlon of the cogency of at least some aspects 
of the behaviourist argument, together with critidsms levelled by 
Wundt, Titchencr, and others at the Wurzburg School, disrupted his 
confidence in an approach which leaned as heavily and essentially on 
introspection as did that of Kulpe’s associates. From then on his experi- 
mental work came to rely on subjeas* introspective reports only as 
regards the presence or absence of an impression or phenomenon. Even 
this resource he eschewed in the work he carried out during the nine- 
teen ttventies. In his studies of movement during this time his outstand- 
ing flair for mechanical design, which later so largely contributed to the 
success of his work on causality, first found extensive scope. Careful 
recording of the movements made by a limb in a simple task, both before 
and after practice, allowed A^chotte to demonstrate the tendency for 
motor patterns to take on progressively simpler and mote organised 
forms as skill develops, and in several investigations he emphasised a 
number of similarities to the Gestaben which were at the same time 
being studied in the field of perception. After the International Congress 
at Oxford in 1923* where he had become acquainted with Kohler and 
Kofika, Michotte 1 ^, he tells us, beoame vividly interested in Gestalt 
prindples. He soon became convinced that these principles apply not 
only to static forms, to motor patterns and to simple instances of apparent 
movement such as the phi phenomenon, but also to many instances of 
complex perceived movement. He was led to meditate, for example, 
upon the nature of what we see when we watch a man operating a 
machme or using a tool, and concluded that in such a case the complex 
of objects and movements forms a whole having specific properties of its 
own in the same way as, for example, a square is something specifically 
different from its four sides. 

By 1940 Michotte had become anxious to obtain direa experimental 
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further exploration, not only of the conditions in which ampliation is 
and is not manifest, but also of what, to me at any rate, is an outstanding 
paradox, namely that impressions of causality in natural events do not 
always tally as regards their constitutive conditions with artificial ones in 
the laboratory. Each, as perceived, has only phenomenal status, and it is 
difficult to understand why ampliation is not equally and correspond- 
ingly a constituent of both. 

Another fascinating and challenging conception, which has arisen 
particularly in the work undertaken by Michotte and his associates 
since this book was completed, is that aiamodal perception? Pursuing his 
experimental analysis of different types of mechanical phenomena, he 
tried to produce the impression of one object compressing itself by mov- 
ing up against another - stationary - one. When the leading edge of the 
moving object reaches the stationa^, its tr ailin g edge continues to 
move, and it thus grows shorter along the line of its motion. To Mich- 
otte’s considerable surprise there was no impression of compression at 
all. Instead, there was an absolutely compelling impression that the 
moving body retains its original size and moves behind the stationary 
one as if it were passing behind a screen. An effect quite bizarre is, in- 
deed, produced if the stationary object is omitted from the experiment, 
while the first goes through the same evolution as before. In this case a 
slit is seen apparently to open in the background, through which the 
moving object passes and disappears. A third striking instance of this 
kind is the ‘Tunnel Effect’, in which an object, disappearing behind one 
edge of a stationary object, reappears from the other. If the time interval 
is longer than would be appropriate to the object’s steady passage 
through the tunnel, there is a most striking impression that the object 
halts inside. This kind of perception, in which the total situation pre- 
sented includes features which Jadr any specific sensory determination, 
and to which in the nature of the case there can be no corresponding 
physical stimulus, Michotte calls amodal. Gaps or ‘holes’ in the modal 
sensory pattern acquire, so to speak, a status equal to that of actual 
sensations modally determined. The situation is not quite like that of 
the phi phenomenon, or even the completion of a figure part of which 
falls in a blind part of the visual field, for in both these cases the com- 

* Vide e.g. A. michotte, and l. burke, Proe. Xlllth Int. Cong. Psychol, 
I 95 i> 179-80. L. BURKE, Quart. J. Exp. P^chol, I 952 > 4> 121-38. A. OLVNN, 
Quart. J. Exp. Psychol, 1954, 6, 125-39. A. C. SAMPAlO, La translation des 
objets comme facteur de Icur permanence phinominaU, Loinrain, 1943. 
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atorv by corresponding selection of parameters ? Are there instances, on 
the other hand, where an artificial event in the laboratory gives nse to 
an impression of causal action while a sinulat concatenation of moving 
bodies in thereal world does not? In fact,both these contmpnoes arise. 
Michotte calls the former negative, and the latter paradoxical cases. By 
way of clarifying this situation he introduces an idea, which has other 
applications as well, which some people rnay find as difficult as it is 
interesting. This is the concept of ompHalioii of the movement (Chapter 
XIV). When, fot instance, in the Launching Effect there is an impression 
of causality in the way object A sets object B in motion, this, Michotte 
holds, is dependent on the condition that, phenomenally, A’s motion is 
extended on to and partahen o/by B, quite apart from the de facto dis- 
placement which B suffers as a result of the collision. This extension of 
motion from the dominant on to the secondary object, and its appear- 
ance as a quality of the latter, is what Michotte means by ampliation. 
And he is able to distinguish in terms of the position, directions, times 
and velocities those cases in which it can be manifest from those in 
which it cannot. He is thus enabled to give an account of the negative 
and paradoxical cases and to clarify, in terms of the concept, that ‘pro- 
ductive’ aspect of causal events wbichhas often been emphasised by those 
concerned with their phenomenology. But the concept of ampliation 
itself ought to give rise to sonic interesting discussion, for its status is 
unquestionably a peculiar one. On the one hand, ampliation does not 
seem to be directly apparent as such in experience, but seems rather to 
be an underlying condition that an experience should possess a certain 
character. On the other hand, if it is not immediately given in experience, 
it is difficult to see from where it derives status and explanatory power. 
My own suggestion about this difficulty (though whether it would 
appeal to Professor Michotte I do not know) would be that the status 
of the concept of ampliation is somewhat akin to that of ‘good continu- 
ation’ or of ‘commonfate’ in relation to static forms. ‘Good continuation’ 
is not, in one sense, given immediately in experience, but we can discern 
it when its character is conveyed to us by someone else. And according 
to its presence or absence in a particular figure we are enabled to predict 
that this figure wll have this or that other property, such, for instance, 
as prommcnce m a complex perceptual field or resistance to mnemic 
decay. The concept of ampliation seems to me to have much the same 
kind of status. It would be out of place to argue here the general case for 
and against concepts of this kind. But there would seem to be scope for 
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XI 


‘I have always tried to gather data as well-founded as possible, that 
could provide a basis for general syntheses which, it seems to me, 
ought to be reserved for the future, and perhaps for minds more so 
inclined than mine.* 

R. C. OLDFIELD 

Institute of Experimental P^chology, 

Oxford University 
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pletion appears in the guise of a modally determined, namely visual, 
element. Some people may prefer to avoid reference to anything so 
apparently self-contradictory as amodal perception, and to couch their 
analysis of the phenomenal fact in terms of the known constructive 
tendencies of perceptual function. But Alichotte*s formulation has at 
least the merit of bringing clearly to our notice the degree and manner 
m which much of our everyday awareness of objects as permanent and 
real is dependent upon elements to which no physical stimulus corre- 
sponds at the time. This fact, whatever its proper provisional interpre- 
tation, deserves far more experimental study than it has yet been given. 

Concern with these problems has latterly led Aiichotte and his stu- 
dents to a more general enquiry into the conditions in which things 
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Preface to the English Edition 

When the question arose of having La Perception de la Causaliie trans- 
lated into English, I found myself confronted with the same problem as 
occurred over the second French edition of 1954. Was it desirable to 
keep the 1946 text in its original form, or ought it to be re-drafted so as 
to take account both of new material discovered since the original date 
and of the way in which my own ideas had evolved ? This would have 
necessitated an enormous amoimt of work and would have prevented 
me from devoting to other investigations which continue to arouse my 
enthusiasm such time as I might perhaps hope at my age to have at my 
disposal. 

For this reason I decided, rightly or wrongly, not to modify the 
original text, but to add an extra chapter at the end (Appendix II), the 
main purpose of which was to stale the theoretical issues which seemed 
to me of most importance. At the start (pp. 304-313) there is some de- 
tailed information about the methodological principles which I have 
followed in my research. Then comes the complete statement of the 
theory of perceived causality according to my present views, along with 
the arguments, based on a whole series of findings, for making changes 
which both simplify it and enlarge its scope (pp. 313-369). 

No one is more aware than I am that this solution is only partially 
satisfactory, since it did not enable me to describe - let alone evaluate - 
a number of investigations which, although adding to our knowledge of 
perceived causality, did not have any direct relevance on the theoretical 
side.^ In addition this procedure makes matters more difficult for the 
reader; and for this reason I should like to make a few suggestions to 
those interested which I think may make their task easier. 

Before they read the main book it seems to me desirable that they 
should first read Appendix II, section i (‘General Considerations on 
Method’). Tliis will give them a better understanding of the precise 
scope of the work. 

Secondly, it will be helpful for them to know at the outset that the 

' On pp. 416-420 there is a complete list of all the research which, so far as I 
know, has been undertaken to date. Some of this material was published when 
my own book was already in the press, and in these cases it was therefore not 
possible to take the results into consideration. 



Translators’ Glossary 

The meaning of most of Michotte’s technical terms is clear from the 
context. In a few cases, however, particularly those where the French 
expressions have no straightforward English equivalent, readers may 
find it helpful to be given some further explanation. This is done in the 
glossary which follows. Page-numbers indicate where the word or 
phrase first occurs, and the original French expression is given in brack- 
ets. 

AMPLIATION OF THE MOVEMENT! (Tampliation du mouvement’) 
(p. 143), This refers to the extension of a movement from one object 
on to a second, in such a way that it remains the movement of the 
first object while bringing about the ‘displacement* (change in posi- 
tion) of the second. For a discussion of the difference between 
‘movement* and ‘displacement* see p. 134. 

ENTRAINING, THE ENTRAINING EFFECT! (‘entrainement, I’effet 
entratnement’) (p. 21). This refers to the impression of one object 
joining another and carrying or pushing it along. Sir Frederic 
Bartlett has spoken of ‘pushing with follow up*. Since ‘entratne- 
ment’ is used by Michotte as a technical term whose meaning is 
clear from the context, it seemed to us preferable to introduce the 
unfamilar word ‘entraining* rather than try to find a more familiar 
word which would necessarily be somewhat misleading. The Oxford 
English Dictionary does in feet give a sense of ‘entrain* fairly near 
the required one, viz. ‘to draw away with . . . oneself*. 

lMPACT-'WHlCH-LAUNCHES:(‘choc-qui-Iance*) 65). This phrase 
implies that the impact itself has the character of being activej it is 
the impact which actually does the 'launching. (For an explanation 
of the word ‘launch* see below). Elsewhere the word ‘choc* is trans- 
lated either as ‘impact’, as in *the impact-noise experiments* (‘les 
experiences sur le choc-bruit’) ^p. 235 seq.), or in some cases as 
‘blow*. 

kinematic: (‘dn^tique’) (p. 4). A contrast is frequently made in 
the book between static Forms (Gcstalten) and kinematic ones, i.e. 
those involving movement. 
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chief modifications introduced into my earlier theory are those which 
concern ‘polarisation of the movements’. New observations have shown 
that, contrary to my original view, this phenomenon, interesting as it is 
in its own right, does not play the part in perceived causality which I 
formerly attributed to it. In addition, aldiough the fimdamentals of my 
theory have not changed, I have come to recognise that the factor of 
^phenomenal permanence’, to which there is allusion in several places 
m the original text, is in fact much more important for the theory than 
are ^e phenomena of polarisation, as will be seen in Appendix II, 
sections 2 and 3. 
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TRANSLATORS* GLOSSARY XVii 

TRIGGERING, THE TRIGGERING EFFECT: (‘dcclenchement, i’eifet 
declenchement’) (p, 57). This refers to the impression that one 
object has ‘touched off’ the movement of another, the second object 
then appearing to move of its own accord. 

All footnotes are Michotte’s own except those which refer the reader 
to the glossary; these have been marked with an asterisk. Words and 
phrases to be found in the glossary are indicated as such only on the 
occasion when they are first used. 

The translators would like to express particular gratitude to Pro- 
fessor R. C. Oldfield for reading the English text before its publication 
and for making a large number of helpful comments and suggestions. 
We are also very grateful to Professor Michotte himself for elucidating 
many points and for his co-operation and sympathetic encouragement. 

T.R.M. 

BangoVi i960 E.M. 



XVi TRANSLATORS* GLOSSARY 

LAUNCHiNGj THE LAUNCHING EFFECT: (‘lanccment, I'cffet lance- 
ment*) (pp. 20-21). This refers to the impression of one object 
‘bumping into’ another and setting it in motion. The French word 
‘lancer’ has regularly been translated as ‘launch’. 


launching-in-flight: (‘lancement au vol’) (p. 66). This refers 
to the impression which occurs when two objects are in motion and 
when the first comes up and sets the second in motion yet again. 

phenomenalism: (‘phenomenisme’) (p. 13). The word is used in 
this book in connexion with the views of Piaget on the child’s 
awareness of causal links. According to Piaget, causal links can be 
estabUshed for the child between any two separate events even in the 
absenre of any radonal knowledge conneeting them. Thus if a child 
says that a pebble sinks ‘because it is white’, the causal relationship 
would be of this ‘phenomenalist’ character.' At an early age, how- 
ever, the chid m forming his conception of causality also takes 

cMd s awareness of causal relations involves both 
phenomenahsm’ and ‘efficacy’. (Compare p. 13 of this book.) 

PH^OMENOLOGicAL : (‘phcnomenologique’) (Appendix II n 304') 
P^nomenology in Michotte’s sense^is the 3 y of the "rin 
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Author’s Note 


The results of the research described in this book seem difBcult to 
reconcile with the many different theories put forward by psychologists 
and philosophers as to the origin of the idea of causality and its applica- 
tion to the data of experience. For this reason I have been at pains to 
ensure that the conclusions reached should have as sound and broad a 
basis as possible. The experiments on which these conclusions depend 
have therefore had to be very numerous. 

In order to follow the general development of our ideas, however, and 
to understand the theoretical views which we have been led to adopt 
with regard to the perception of causality, it is not necessary to be 
famili ar with all these experiments. It should be possible, without any 
disadvantage, to omit certain chapters which are particularly full of tech- 
nical details, and to read instead the series of ‘summaries* in which I 
have given a r&umd of their contents. This has been done mainly for 
the benefit of those who are not very familiar with laboratory work in 
psychology, but who are nevertheless interested in the problem with 
wUch this book is concerned. 

One final point. Since I wished throughout to insist on the purely 
experimental character of the work, I have deliberately avoided all 
discussion of the philosophical significant of our results, reserving this 
question for a later study. I have limited myself to a brief statement of 
my position in relation to the classic views of Hume and Maine de 
Biran, which are, of course, the starting-point for present-day philoso- 
phical thinking on the subject of causality; and my discussion has dealt 
only with the question whether these theories find confirmation or 
justification in the experimental data. 
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INTRODUCTION 




CHAPTER I 


The Problem 

I. HISTORICAL SURVEY 

At a conference held during the Ninth International Congress of 
Psychology at Yale, U.S.A., in 1929, and in some lectures given at the 
College de France in 1937, I ventured to suggest that laboratory re- 
search on human perception should concern itself more than it had done 
in the past with action. Among the numerous problems which arise in 
this cormexion, I mentioned in particular that of the perception of 
mechanical aaions - the actions exerted by one body on another. It is 
this problem which forms the principal subject-matter of the present 
work. 

Since then I have undertaken extensive experimental research on 
the subject. Some of the results, and a number of theoretical conclusions 
to which the research led, have already been published as a preliminary 
work. This was written in a non-tcclmical style, and was intended for 
readers of a philosophical journal.^ The present work contains not only 
the technical details which are of interest to specialists in psychology, 
but also descriptions of many new experiments, and an account of such 
developments in the theory as we have been able to make as a result. 
As has often been said before, perception is simply one phase of the 
total process of action, and its biological role is to initiate and direct 
the behaviour of men and animals. It not only provides material for their 
contemplation, but invites them to action, and allows them to adjust this 
action to the world in which they live. 

The phenomenal world does not consist of a simple juxtaposition of 
Metached pieces’, but of a group of things which act upon each other 
and in relation to each other. Thus the regulation of conduct requires a 
knowledge of what things do or can do and what living creatures (and 
ourselves in particular) can do with them. 

We need to know that things can be moved, c.g. by pushing them, 
causing them to slide, lifting them, or turning them over, by hurling, 
breaking, bending or folding them, by leaning on them, and so on. We 
'A. MICKOTTE, La causaliti physique cst-elle ime donnie phdnom^oale ? 
Tijdschrift vaor Philosophte, III, 2, I94^r 290-328. 
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walls for?’, and when I explained, he replied, ‘Then piaures arerCt 
anyihing^^ This is a good illustration of the extent to which, for us, the 
essence of things consists in what they are able to do. 

Among the functional relations which give things their significance, 
the causal relations which unite them clearly play a very considerable 
part. These, however, are not the only ones that have to be considered. 
Spatial relations can fill this role, for instance. Thus a child will for a 
long time think of a hat as an object ‘which one puts on one’s head’, and 
a box as an object ‘inside which one puts other things’ without thinking 
of their functions of protection and conservation. 

All this seems so obvious that nobody, with the exception perhaps of 
some extreme behaviourists, would wish to dispute it. Moreover, it is 
only necessary to read the works of psychologists who describe and 
study behaviour to realise the major part played by functional relations, 
whatever theoretical views these psychologists hold about them.^ The 
study of these relations, however, has found only a very small place in 
the work of psychologists of the experimental school. The only problems 
which have to any extent aroused discussion concerning relations are 

(i) the theoretical problem of the knowledge of relations in general, and 

(ii) a more empirical problem, that of the origin of functional relations. 
According to the prevalent view, these were considered to be the pro- 
duct of a secondary elaboration of what is given by the senses. The result 
of this was to give them a significance which by themselves they did not 
possess, but which was in some way superimposed on them. 

On tliis account of the matter it is clear that the question of functional 
relations has to pass to a second level in the psychology of perception, or 
at any rate must be reserved for further study, the fundamental problem 
on this view, the experimental problem par exceUencet being that con- 
cerned with what is actually given. 

The revolution brought about in the problems of perception by the 
new approach of the Gestalt psychologists w’as of a kind to raise the 
question of functional relations in quite a different way. In spite of this, 
the research done up to now by the representatives of this school has 
scarcely touched the problem. This is understandable, since the first 
task confronting them was obviously that of re-examimng and recasting 

* The wealth of material malces references almost superfluous; but among the 
most distinguished works on this subject recently published in F^ch may be 
mentioned those of P. JAKET, particularly Les dibuit de VtnteUtgepee, Fans, 
1935» smd Vinxelligence avant le langaget Flammarion, Pans, I93 d» 
numerous WTitings of Piaget on child psychology. 
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US the idea of this determining and compelling action which is charac- 
teristic of what we call a power or force. They can touch only realised 
and known conditions, each separate from the otherj the internal 
process u n iting these conditions escapes them. Nothing that we 
learn could possibly suggest to us the idea of what an influence or 
efiicaciousness is.*^ 

It is very interesting to contrast this quotation with similar passages 
from Hume. Indeed the Durkheim passage almost seems like a trans- 
lation of Hume -■ a point which shows dearly the persistence with which 
the ideas of the British philosopher have been maintained. 

By way of illustration, here are some characteristic sentences from 
the Enquiry,^ 

*It appears that, in single instances of the operation of bodies we 
never can, by our utmost scrutiny, discover anything but one event 
following another. ... So that, upon the whole, there appears not, 
throughout all nature, any one instance of connexion, which is 
conceivable by us. All events seem entirely loose and separate. One 
event follows another; but we never can observe any tye between 
them. They seem conjoinedf but never connected*'^ 

The idea of causality (in the sense of necessary connexion) is derived, 
as we know, according to Hum^ from the regularity in the succession 
of phenomena; it is based entirely on antidpation, on the expectation 
that when one event occurs, another event, which ordinarily follows it, 
will do so again. 

‘After a repetition of similar instanws, the mind is carried by habit, 
upon the appearance of one event, to expect its usual attendant, and 

‘ E. DURKHEIM, Tht Elementary Forms oj the Rtli^ous • Swain), 

Allen and Unwin, London, 1915, PP- 363-4* 

• D. HUME, An Enqwry concerning Human U7tderstanding,ieaioa VII, part ii. 

’ It seems, to judge by a number of passages, that Aialcbranche had more 
perspicacity than Hume on this point, c.g.: 

‘WTien I see one ball bump into another, my eyes tell me, or seem to tell 
me, that this first ball is really the cause of the movement which it transmits to 
the other.’ . ^ 

•Nor does he [Aristotle] doubt that a ball which bumps mto another ball 
has the power to set it in motion. This is how it appears visually and that is 
suifident for this philosopher; for be nearly alwoys follows the eWd^ce of 
the senses, and rarely that of reason; whether this evidence is Intelligible or 
not is a question which docs not sxry much trouble him.* Quoted from L. 
BRUMSCHVico, op. dt., pp. 6 and 7. 

P.C— 2 
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take the trouble to verify by systeiimtic research whether Hume’s rlaimc 
were correct. It seemed definitely established that, from the point of 
view of perception, there were no other problems connerted with physi- 
cal causality except those of the distribution of objects in space and the 
perception of movement, change, succession, and simultaneity. Thus 
although writers for the most part did not even mention the question, 
we may assume that the very great majority of them would willingly 
have subscribed, as far as external experience is concerned, to this 
statement of Ziehen’s : 

‘The idea of the relation of casuality is an empirical element that 
always appears when two successive ideas are very closely associated.*® 

On the other hand, however, all psychologists were forced to take 
note of our natural conviction that we are the masters of our own actions, 
that we can produce at will the movements of our limbs, direct the course 
of our thought, etc., and, in short, that voluntary actions are initiated 
by the subject, i.e, by the ‘self* which is their cause. 

Hume, following Malebranche here, expressly mentions this belief 
and rejects it as fallacious : 

*. . . Our idea of power is not copied from any sentiment or con- 
sciousness of power within ourselves, when we give rise to animal 
motion, or apply our limbs to their proper use and office. Tliat their 
motion follows the command of the will is a matter of common ex- 
perience, like other natural events. But the power or energy by which 
this is effected, like that in other natural events, is unknoum and in- 
conceivable* {Enquiryi section VII, part i). 

Hume admitted that the impression of effort against resistance can 
enter into the popular inaccurate idea of power or cause; but he denies 
that it has anything to do wth power in the strict sense, which implies 
necessity. 

‘It must, how’cver, be confessed, that the animal nints, which we 
experience, though it can afford no accurate prease idea of po^ver, 
enters very much into the \'ulgar, inaccurate idea, wluch is formed 0 
it* (ibid., footnote). 

Introduction to Physiologieed Psychology (tr. C. ^ van IJew 
•nd Otto W. Bcj’cr), London and New York, 2 nd cd., i895> P* 
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to believe that it will exist. Tlus connexion, therefore, which we feel 
in the mind, this customary transition of the imagination from one 
object to its usual attendant, is the sentiment or impression, from 
which we form the idea of power or necessary connexion* (ibid.). 


J^w, of course, it is not Just the prestige of its author which has won 
for Hume’s thesis the favour which it has found even with psychologists. 
From the evidence, the conclusion seemed inevitable that we never can, 
even by our ‘utmost scrutiny*, discover anything in the unfolding of 
natural events except their simnl** 
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has, of course, in fairly recent times, found experimental confirmation 
in the work of Ach, Michotte and Priim, and others.^'^ 

This opinion, in its extreme form, is found in the old and well-known 
theory developed by Maine de Biran. According to him, we have a direct 
experience of our own causality. This experience constituted, for Biran, 
the primary fact* which provided the foundation for all psychology 
and all philosophy. It consisted 

‘in a simple fundamental relation that cannot be resolved in pheno- 
menal terms, in which cause and eifect, the subject and the att of 
performing, are indivisibly united in the same feeling or the same 
perception of effort (jihus). This effort has as its organ the muscles 
which obey the dictates of the will. It is from this original impression 
of effort that all ideas of force and cause derive.*'' 

Voluntary movement, then, is an act immediately experienced; it 
has as its culmination musailar sensations, and the self is its cause: 

‘It is in this change in the muscles surely, that effort shows itself 
internally. Effort is simply the soul’s particular power in action. . . . 
Let us say, then . . . that the same internal feeling which reveals to 
the soul its own particular effort identical with this act of will, re- 
veals at the same time the organic modifications produced by the 
effort, with its charaaer of product or effect relative to its cause.*'* 

It is from this experience alone that the idea of causality is derived: 

‘A being who had never made an effort would not in fact have any 
idea of power, nor, as a result, any idea of efficient cause. He would 
see one movement succeed another, e.g. one billiard ball bump into 
another and push it along; but he would be unable to conceive, or 
apply to this sequence of movements, the idea of efficient cause or 
acting force, which we regard as necessary if the series is to begin and 
continue.*'* 

* Fail primitif. See Glossary. 

ach, Vber den Willensakt und das Temperament, Quelle imd Mej-er, 
Leipzig, 1910, p. 240. A. MICHOTTE and B. pRtlM, Etude cxpdrimcntalc sur le 
choix voluntairc. Arch, de Psychol., X, 1910, P- *94* . 

“ Oewr« choisies de Maine de Biran, Editions Montaigne, Aubicr, Fans, 1942. 
p. 165. 

“ Quoted from G. madinier, Conscienee et mouvemeni, Alcan, Paris, 1938, 
pp. 169 seq. 

** Quoted from L, bruhschvico, op. dt., p. 34* 
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Internal experience, then, is on the same footing as external ex- 
perience, as far as causality is concerned. 

TMs view of Hume’s, to some extent made precise and amplified, has 
also been taken up by the assodationist psychologists. While belief in 
the causahty of the self is only an illusion according to these writers, 
there are none the less two phenomena which explain such a belief; 
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progressive objectificatioii of causality* {The ChilcTs Construction of 
Reality, 1955, p. 316). 

Piaget*s views are neatly expressed in the following formula: 

‘The idea of force ... is the result of internal experience, but not . 
of an experience which is felt as internal from the first* {The Child's 
Conception of Causality, 1930, p. 130). 

To sum up, what is essential from our point of view is his assertiou 
that the idea of causality in the child is linked with ‘efficacy*, i.e. with 
‘feeling a bond between the desire and the result obtained* {De 
guelques formes primitives de causaHte chez Venfant, 1925, p. 63). 

This idea of causality involves a mixture of ‘phenomenalism** and 
‘efficacy*. In other words, the child is aware of particular events or 
phenomena (whatever they may be) between which links can be estab' 
lished, and is also aware of an ‘efficacy* which gives these causal links 
their dynamic character. But in the case of the objective world, this 
early idea of causality fades and gradually disappears, to be replaced by 
the mechanical and rational conceptioa of causality.'^ 

Another view comparable with diat of Biran is the sociological theory 
outlined by Durkheim.” 

To Durkheim, no less than to Biran and Piaget, it is dear that the 
idea of causality cannot emerge from external experience, and that we 
m\ist try to find its origin in internal experience. (Sec the quotation 
on pp. 6-7.) Nevertheless, he does not agree that Biran*s theory pro- 
vides the answer. This is because, m Durkheim*s view, effort, or 
voluntary movement, is essentially a personal and incommunicable 
experience, and cannot therefore account for the impersonal and 
communicable character of power. On the other hand, the feeling of 
pressure exerted on the individual by the commumty satisfies all the 
conditions necessary to constitute a prototype of causal experience. TTus 
pressure does in fact come from outside (and is therefore impersonal); 

* Phinomenisme. See Glossary. _ 

** Piaget’s work, as everyone taows, has been outstandingly successful m 
giving rise to a considerable quantity of most interesting experimental research 
on the way in whidi causal explanations e^'olve during the mentd do’dopment 
of the child. These studies, howwer, and the discussions resulting from them 
do not really provide material that can be used to solve the problems dealt wnth 
in this book which are of a diflerent kind, and no spcdol purpose wuld there- 
fore be sers'cd in quoting them here. (For further discussion of Piaget’s viesvs 
sec Chapter XVII.) 

” E. DURKitEiM, op. dt., pp. 365 seq. 
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phenomenal aspect of this link is ilUdefinedi or very variable, and 
there is no question of a characteristic impression of true causality, 
at any rate not one common to them all. These cases are no less 
interesting for that, and we shall have to return to them at the end of this 
book. 

The thesis which I put forward at the Yale conference was in direct 
disagreement with all theories of the traditional kind which we have just 
been considering, since I expressed the opinion that certain physical 
events give an immediate causal impression, and that one can ‘see* 
an object act on another object, produce in it certain changes, and 
modify it in one way or another.^ I quoted various examples in this 
connexion, e.g. that of a hammer driving a nail into a plank, and that of 
a knife cutting a slice of bread. The question that arises is this : when we 
observe these operations, is our perception limited to the impression 
of two movements spatially and temporally co-ordinated, such as the 
advance of the knife and the cutting of the bread ? Or rather do we directly 
perceive the action as such - do we see the knife actually cut the bread ? 
The answer does not seem to me to admit of any doubt. 

Since that time some progress has been made on this question, at 
least in the sense that a number of psychologists have made a close 
study of it. 

Koffka expressly mentions, in his textbook of psychology, that on 
Gestalt principles it is perfectly conceivable that one should have a 
specific impression of causality.^ 

About the same time Duncker was led to consider the problem from a 
more specialised angle.*^ His research, it is true, did not bear directly 
on this point, but rather on the question of problem solving. But since 
solving problems frequently involved the discovery and use of causal 
relations, the author was compelled to try to give some account of the 
relevant psychological ideas. 

Duncker rightly emphariscs that, where there are causal relations, the 

I prefer to use the phrase ‘causal impression* rather tlwn ‘perception of 
causality’ which is the title of this book. Although in my opinion they are 
equivalent, I think, perhaps, that the words ‘causal impr«5ion’, which I shall 
use regularly in what follows, bring out more clearly the idea of an imme^tc 
datum, of something directly ‘lived* (cf. the German word ‘Erlcbnis ). Tnus 
‘causal impression’ could be exactly translated as 'Verursachunscrlcbms . 

** K. KOFFKA, Principles of Cest^t Psychohgy, Harcourt Brace & Co., h.ew 
York, 1935, pp. 378 seq. , ^ , , ,, 

**K. DUNCKER, On Problem Solving (tr. L. S. Lees), Psychol. Monog., 
*945» 58, no. 5. 

P.C.— 2* 
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phenomenal aspect of this link is ill-dejinedy or very variablCj and 
there is no question of a characteristic impression of true causality, 
at any rate not one common to them all. These cases are no less 
interesting for that, and we shall have to return to them at the end of this 
book. 

The thesis which I put forward at the Yale conference was in direct 
disagreement with all theories of the traditional kind which we have just 
been considering, since I expressed the opinion that certain physical 
events give an immediate causal impression, and that one can *see’ 
an object act on another object, produce in it certain changes, and 
modify it in one way or another.^ I quoted various examples in this 
connexion, e.g. that of a hammer driving a nail into a plank, and that of 
a knife cutting a slice of bread. The question that arises is this : when we 
observe these operations, is our perception limited to the impression 
of two movements spatially and temporally co-ordinated, such as the 
advance of the knife and the cutting of the bread ? Or rather do we directly 
perceive the action as such - do we see the knife actually cut the bread ? 
The answer does not seem to me to admit of any doubt. 

Since that time some progress has been made on this question, at 
least in the sense that a number of psychologists have made a close 
study of it. 

Koffka expressly mentions, in his textbook of psychology, that on 
Gestalt principles it is perfectly conceivable that one should have a 
specific impression of causality.^* 

About the same time Duncker was led to consider the problem from a 
more specialised angle,** His research, it is true, did not bear directly 
on this point, but rather on the question of problem solving. But since 
solving problems frequently involved the discovery and use of causal 
relations, the author was compelled to try to give some accoimt of the 
relevant psychological ideas. 

Duncker rightly emphat ises that, where there are causal relations, the 

** I prefer to use the phrase ‘causal impression’ rather than 'perception of 
causality’ which is the title of this book. Although in my opinion they are 
equivalent, I think, perhaps, that the words ’causal impression’, ^\hich I shall 
use regularly in what follou’s, bring out more clearly the idea of an immediate 
datum, of something directly ’lived' (cf. the German word ‘Erlcbnis’). Thus 
‘causal impression' could be exactly translated as ‘Verursadmnserlcbnis’. 

*' K. KOFFKA, Principles of Gestalt Psyeholcgy, Ifarcourt Brace & Co., N’ew 
York, t935, pp. 378 seq. 

**K. DUKCKER, On Problem Solving (tr. L. S. I.ees), Psychol. Moneg., 
X94S» 58, no. 5. 

F.C. — 2* 
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t^\o events, effect and cause, are not always so ‘detached’ or separate 
from each oAer as Hume had indicated. In many cases there is a certain 
degree of Einsichtlichkeit’ - the quality of being accessible to insight; 
in omer words, the link between the two is at least partially open to view. 

First, li^ can be seen in the spatial coincidence of the two 
events; Ae spatial position of the cause is shown by the spatial position 
the cffca Thus when the problem involves bringing into a cage a 
^a which IS outside, as in the classic experiments of Kohler on apes, 

must i^iT ? “““ *e cause 

IS marked by the posiuon of the effect. ^ 

anfeto "^uf coincidence of cause 

otot“d\Ta^c"' '^d“T 

bemcen effect and rause' bo* 

billiard ball strikes another '*'*>«" ““ 

large, is analogous to its otm a^"Se "’’'■ch. by and 

by an objea, e.g, the marks irwa. i, direcuon. The tracks left 

same shape as the object which ' “ animal, have the 

passes inm the hulS •'umidity of the rain 

bolds in other * sh^'^rT“ *0 same 

direimon, etc., often pass from muse appearance, 

mediately intuited. Causa aeauas rlT., ^ be im- 

Hume and his supporters it is ""- If that has been neglected by 
where this correspondence does not St ^ 
faso in which movement from cause ,„~^“.°P^™P’c releasing, or 
incidences and correspondences whM. 'f ” concealed. The co- 

cannot alwaj.s be immediately intuited 'h' considering 

for can, „ i3 ^tmted, but svhen they can the search 

In faa, according to Duncker, thi chief • • 

, ™cb pomt is this : 

^c generally perceive as "cause” f 
a-nother singularity which coindte “ singularity, 

a.ily mth the first. This in its mni i^, rempor- 

Miform developments or “world lines” ^ “P "I’c 

catcnding in space mid time ^ ' C^'ldinien) - i.e. lines 
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It is essential, then, to the ‘cause* event that it consists of an ‘en- 
counter’; thus the coming on of an electric light coincides with the 
encounter of two world-lines, that of the switch and that of the arm in 
motion, and appears to be effect of the two of them; and in the same 
way, the wetting of the pavement coincides with the encounter between 
the rain and the path. 

Metzger has devoted a page of his recent psychology book - a work 
of profound scholarship - to the question of phenomenal causality.^ He 
too is convinced that one can have an immediate impression of causality 
in external experience, and he stresses the importance of the structural 
principle of proximity in space and time for producing this impression. 
He adopts a general formula similar to that of Duncker; 

‘Thus there are two breaks in the general continuity. The one, the 
cause, is the coming together of two entities previously separate and 
unconneaed; the other, the effect, is the genesis or passing aw'ay of 
some entity, or a change in it as regards any quality, state, or mode of 
behaviour.* 

He particularly stresses the point that phenomenal causality implies 
the passage from one object to another of a process or a property of one 
of them; and he has above all the merit of expressing this idea in very 
precise terms. 

‘Qualities of the cause reappear in the effect; in other words, at 
bottom, nothing new comes into existence; rather there is simply the 

transfer of something already existing to a new bearer. . . .In the most 

obvious case, the colliding of two billiard balls, the nvo entities wliich 
come together merely exchange certain qualities. . . . This hapf^ns in 
such a way that, while there is discontimdty as regards the individu- 
ality of the two entities, the ‘world-lines* of their respective qualities 
or states, as they transfer from one bearer to the other, remain con- 
tinuous.* 

. These assertions seem extremely bold; for even if daily experience 
often alioivs us to recognise a similarity between effect and cause, the 
transfer, the leap of one and the same property from one objert to the 
other is surely not visible. Indeed, if it were, we should have difficulty 
in understanding how Humc*s thesis came to be so popular. 

Yet, as wiU be seen later, the ideas expressed in this last quotation 
from Alctzger have some affinities with the thcorj' which has emerge 
•* w. METZGER, Pxyehohgie, Stemkopff, Leirri.e. I94r» PP- * 2 ° 
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as the result of my own research, at least in the sphere of mechanical 
causality. 

2. CAUSALITY AND ACTIVITY 

So much for the historical background to our problem. The next task is 
to give an account of our otvn research. 

sole ™ “ produce experimentaUy 

“d to determine by tests the conditions 
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Gestalt Imvs. It is ftnj “^"‘“on of laws closely related to the 
perceptual phenomena that are alreaH ™Pressions with other 
rotegoricaUy any attempt aimrf 0?“.^ T' exclude 

■rotion' of our own poL^to this impression to a -pro- 

m^retation- based on past ex^S,’ ^ "'“™dvely ,0 a secondary 
When we had disposed of knowledge. 
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ways the conditions which had been found necessary for producing the 
causal impression, and in comparing the resultant impressions with those 
given by the original complete experiment. We could then see in what 
respects the two were different and in what respects they were similar, 
and were thus able, step by step, to trace the genesis of the causal im- 
pression. Moreover we could determine which among the many stimulus- 
conditions accounted for the presence of a character (that of productivity) 
which, considered in isolation, seemed at first sight to belong exclusively 
to the causal impression. 

Briefly, the aim of this analysis was to reveal the genealogy of the 
causal impression, and if possible to re-discover by this means traces of 
more simple phenomena. These traces are so much modified in the causal 
impression that at first glance they may sometimes pass imrccognised. 

The use of this kind of analysis in the psychology of perception is 
reminiscent of the method employed in all comparative sciences, e.g, 
comparative anatomy. Just as the latter succeeds in discovering the 
‘significance* of rudimentary organs, and in connecting them with 
fully developed organs, by following the different stages of their evolu- 
tion, so in the sphere of perception it is possible to follow the evolution 
of phenomena, and to recognise similarities of structure beneath the 
apparently very different forms which they may take. Just as this pro- 
cedure enables us to ‘understand’ a rudimentary organ, and to resolve 
the problem which it presents, so it will be possible by the same means 
to ‘understand* the characteristics of the causal impression. There is 
no need to attention to the full implications of this methodj its 
usefulness will be seen in the actual course of the exposition. 

Although we had this nvofold purpose, the experimental research 
did not itself fall into two distinct parts. The experiments for deter- 
mining the conditions in which the causal impression appeared were 
usually also those which were helpful from the point of view of gcncuc 
analysis. , 

Our work is based on two fundamental experiments. Here is an 
account of them; 


Exp. X.** The observer sits at a distance of 1-50 metw 
in which is cut a slit 150 mm. long and 5 mm. high. Imm y 

** For ease of reference throughout the book, evety 
been given a number. As a result, even in Uie 
only in details which seem unimportant at first sight, differen 
bcOT used. 
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were at^y used. They ^re Mt AeTt* “1’”™""“ “te those which 
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i™^‘ bundre* ^°«wer the same ex- 

. ^ on of causality remained ai^ed™ ^“''1"“=. “d their 
uifJ^-_^Glosv.ry. 

JiSS does not appear 
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SITES'' ?^>°P«bp^e'if^did™»'b 'b'omdeal importance. 
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Exp. 2. The conditions are the same as for the preceding experiment 
The only difference consists in the fact that object A, after reaching 
object B, continues its course mthout changing its speed. From the 
time when they come into contact, object B in its turn starts to move off 
at the same speed as object A. The two objects remain side by side 
during their common movement and form by their combination a 
bi-coloured rectangle, which covers a distance of 3 or 4 cm. before 
stopping. 

Here we have the impression that object A carries object B along (or 
‘entrains’ it)*; that it takes it with it, that it speeds it up in passing, 
or again, if the speed and size of the objects are varied, that it pushes it 
ahead. The impression of causality is again clear; it isAwhichma^rB 
go forward, which produces the change in B’s position. 

These are the two Type-experiments of causality; we shall call them 
respectively the Launching Effect and the Entraining Effect]}^ 

In the case of these two experiments the production of movement is 
thus directly experienced. There is no question of an interpretation, nor 
of a ‘significance* superimposed on the impression of movement; in 
other words, what is actually ‘given’ is not a mere representation or 
a symbol of causality. In the same way as stroboscopic movement is not, 
psychologically speaking, the ‘s)rmbol’ of a movement, but is a pheno- 
menal movement, so the causality perceived here is a phenomenal 
causality. 

Now obviously a movement seen at the cinema can ‘represent* the 
movement of a so-called ‘real’ object; but it is a movement which re- 
presents another movement in the same way as a shape drawn on a 
canvas can represent the shape of a ‘real’ object. Similarly, the causality 
sometimes perceived on the cinema screen may represent the causality 
exercised by one ‘real’ object on another ‘real’ object; but from a psy- 
chological point of vi<nv it is still one phenomenal causality representing 
another. 


* Emralner. Sec Glossary. 

t Veffet lancemem, VeJJet eniralnement. Sec Glossary. ^ 

« The term ‘effect’ is, of course, used by phj-sidsts to mdiate 
ticular occurrences, such as the ‘Thomson Effect’, etc. I shall be 
same sense. To guard against any possible misunderstanding wc^ g 

using current psydiological terms, that it indicates ophcniOTcnal gn * . . 

Thus I shaU speak of the -Withdraual I^ect'. so a. to dmm- 
guish the specific impression of ‘withdrawal’ from ‘ ,1 . .ajjne 

movement which can quite well correspond to a withdrawal , . ^ . j . 
place in the visual field but where the objects are not seen i.n relationsl.fp to 
e.ich other. (See Chapter IV, 2.) 
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in the sense that has become familiar from Wundt’s theory. When I 
speak of activity in connexion with the experiments which we have 
discussed, I mean to indicate that we see the object ccf, we see it do 
something. This is very different from the perception of a simple change 
of position, and even the most naive observers frequently and unhesi- 
tatingly make a distinction between the two. 

It is, of course, difficult to fix the lower limits of this impression, and 
one could discuss indefinitely the legitimacy of the application of the 
term ‘activity* to movement as such. This question, however, is irrele- 
vant and of no special interest; for the essential facts are that obser\*ers 
spontaneously differentiate between the two cases, and that in addition 
activity is found to have differences in degree which are extremely 
marked. Whether there is, at the lower limit, a simple difference of 
degree or a qualitative difference is of minor importance. 

In the present group of experiments and with the speeds which we 
have used - this is important - the impression is given that A ‘goes 
towards* B, that it strikes it, that it hits it, and that it unites with it, 
and again that B leaves A, that it tdthdratvs from it, and sometimes that it 
runs aioay from it,-’ 

In other cases, in particular when B staj’s still and A after reaching B 
returns to its starting-point, a different impression is given. If certain 
speed conditions are satisfied, it appears that A strikes B, or, when the 
movement recurs at fixed inter\’als, that A hammers or pounds B, and 
this constitutes a much more marked actinty. 

In the launching and entraining experiments the character of activity 
is still more marked; and it finally reaches its maximum in the case of 
live movements, such as creeping or swimming. We have produced these 
movements in a schematic form under controUed conditions, and the 
effca is astonishing. 

Activity, then, is a phenomenal character sui generis. This is ver}’ 
interesting, since even if ‘internal* observation docs not allow us to 
come to a definite conclusion on these points, it is obriously quite a 
different matter when there arc ‘external* observations; in the latter 

In order to a\*oid all misunderstanding, it should be fainted out that^e 
impression of activity is obviously linked with the perception of 
moving and non-moving objeas have to be integrated in one and the wme 
‘whole’. This is, in faa, how we do see things if we observe Mively. An am- 
lytical’ approach, on the other hand, whidi results in the isolation of the moving 
objea, necessarily causes the diaraacr of actisitj* to disappear, and luwtuuies 
an impression of simple mos'cmcnt. 
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Start, and results in a union which becomes gradually closer. At its 
final stage, it ends in a complete fusion or welding together.^ There is 
perhaps at this moment a rather abrupt qualitative change; but, in any 
case, this coming together is simply the limit, the ultimate phase of the 
progressive changes which lead to it. The whole is one gradual develop- 
ment."® 

When obscr\xrs say, for example, that A gives a ‘bash* to B, they 
certainly do not mean by this that it is the movement of A which gives the 
bash to B, for the word ‘bash* clearly includes the movement. Nor 
again do they mean that object A is itself the cause of the bash, which 
would amount to saying that it is the cause of its own movement. They 
simply mean, as one can easily see on reflexion, iliat object A executes 
the operation of itrikmg?^ 

This action is peculiar to object A, and constitutes A*s condition at 
that moment; A is the sole executant of the action. As far as object B 
is concerned, it takes no effective pan in the process, and its r 61 e is 
limited to serving as a point of reference for object A. Thus the opera- 
tion is closed and complete; it demands no consequence, and moreover 
it has none. As will be seen later, when we develop the theory of the 
causal impression in Chapters VIII, IX, and XIV, no consequence could 
possibly arise in these conditions; for if this is to happen, object B 
has to participate in the process as executant of one phase of the 
action. 

This discussion of the distinction beUveen phenomenal causality 
and activity was necessary in order to delimit the scope of this book. We 
shall not be concerned to any great extent with the question of activity, 
which has still to be studied, and which will be discussed on its own in a 
separate publication. 

As far as causality is concerned, there are two major sets of problems, 
those connected with mechanical causality^ and those connected with 
qualitative causality. These will be considered successively; and after 

** See Chapter IV, 2. , . . 

** The xmity of the process is perhaps even more obvious in the opposite case, 
that of the separation of the objects; for it is clear that although their dissociauon 
is distinct from the subsequent nio\'enient, it cannot possibly be considered as 
the cause of the latter, but only as the form taken by it in its first stages. 

The phrase ‘give a bash’ (‘donner un coup’) is ambiguous. It can imply, as 
in the present case, the exercise of an activity; but it can also denote a ase o 
causality, as when the word ‘bash’ is used to indicate a dent or other damage 
brought about by a blow. In this case a distinction can be clearly drawn between 
cause and effect. 
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they have been examined, we shall give some consideration to the ques- 
tion of the origin of the idea of causality. 

Readers may perhaps be surprised to find that there is such a great 
difierence in the amount of space devoted to each of the two major 
questions; for at first sight it seems that qualitative causality must be 
at least as important as mechanical causality. This disproportion, how- 
ever, is justified by the very nature of the results of the research, which 
have been positive in the first case and negative in the second. 

As far as mechanical causality is concerned, the two Type-cases 
already mentioned, the Launching Effect and the Entraining Effect, 
will be studied successively in detail. The problems raised by the En- 
training Effect are the simpler of the two, and it would perhaps have 
been preferable on logical groimds to deal with entraining first. But the 
very difficulty of the question of laimching has led us to concentrate 
our efforts on its solution, and it is on this subject that we have made the 
largest number of experiments - experiments, moreover, which form 
the basis for an explanation of entraining. It is for purposes of con- 
venience, then, that this order of presentation has been adopted. 

Before describing the experiments, I shall give a detailed description 
of the experimental apparatus by means of which they were carried out. 



CHAPTER II 


The Experimental Apparatus 

The research whose purpose has just been described required special 
apparatus, the construction of which gave rise to a number of ^fficulties. 
It would be easy of course to invent a device which gave the impression 
that two objects were colliding, or pushing one another, even when they 
were really moving independently; and it would be quite possi e to 
control their movements as required. An arrangement of this sort is 
described in the course of this book (sec Chapter V). This metho , ow- 
ever, has its limitations, because of the effect of inertia, and oes not 
lend itself well to a suffidently large range of experimental variations. 
For this reason, having discovered that the use of solid objects ws not 
at all indispensable for the success of the experiments, we deaded to 
use purely optical methods. These were very much more adaptable and 
easy to control. . ^ 

It would have been perfectly suitable, as far as our researc wa 
cerned, to use a film of animated drawings projected at a rate o P ' 
second (which is quite feasible); they would then appear at 
no more than i6 milHseconds, which would have been perfectly adequa 
for our requiremenw. . . , j ■ 

Unfortunately an enormous amount of work is mvo ^ rmild 
the films, and the expense is mote than any ordinary a ^ 

stand. We therefore decided at the outset to abandon this metnoa. 

I. THE DISC METHOD 

This method is based on the well-known illusion of movement prod^d 
when a strip of paper with a slanting line drawn on it is mov 
behind a horizontal slit cut in a screen. In such 
known, we see an object or coloured spot travelhng si 
end of the slit to the other. The sHt must not be too wide, an 
be possible to see the vertical movement of the paper, ° 
there should be no grain on the papCT and it must combinations 

By this procedure it is possible, by tlie use 

^ It should be noted, however, that this method, solution of some 

stroboscopic experiments, can give results of great value for ifte so 
of our problems, as will be seen later. 
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of lines drawn on the moving paper, to make several objects appear in the 
slit, to vary the distances between them and the times at which they 
appear, and to give them whatever speed is required. This is the general 
principle on which our experiments were based. We applied it syste- 
matically, using the very convenient method of revolving discs. This 
method was as follows : on each disc is dra\vn the arc of a circle, having 
at its centre the axis of the disc, and the di§c is rotated behind a fixed 
screen in which a narrow slit has been cut along the line of a radius. 
As a result, each time the arc goes past a motionless spot is seen behind 
the slit. If this arc is replaced by a curve constructed in such a way that 
it gradually approaches the centre of the disc, the spot will be seen to 
move towards the centre or towards the periphery, according to the 
direction in which the disc is rotated. 

The time during which the spot is motionless, or appears to move, is 
determined by the angle at the centre subtended by the curve and also 
by the angular velocity of the disc, according to the formula: 


360 

where 6 is the size of the angle in degrees and T is the time in seconds 
for a complete rotation of the disc. 


The length of the path oi the apparent movement, (L), is determined 
by the angle at the centre subtended by the curve and by what I shall call 
c s ope of the curve (S), i.e. the distance, expressed in cm. per degree, 
wer which It approaches the centre.^ The length of the path, in cm., 
can then be expressed as follows: 


Tn, • L = « X S 

of sloM of the apparent movement depends on the amount 

or slope and the angular velocity of the disc. Thus 

_ S X360 

T • 

V Wng the velocity in cm. per second.’ 

every to dSSs’iS'pStatrS-hsli ™ praaice to determine 

Md Uien to draw the rorte3M?d7i,?™ 

Thi! can very easily be donc'S'en £ the'Ss™'? “ ‘French curve’. 

(The smallest slope that we used wo. ’^°Fe of o oi cm. per degree, 

the points of inlenection were detcrml^^^ degree, and in that case 

• In most of out eiroerimS:. ""T degrees.) 

per rotation. With rSope of “ iJ seconds 

about 40 to 25 an. per second A ®c8ree, this gives linear velocities of 

fast, in victv of the small size of the objero^ can be considered 
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All this, of course, applies only when the movement is uniform, this 
being the only case considered in our experiments. But it is obvious 
that the method lends itself quite as well to the production of accelerated 
movements. 


Here, as an example, is a combination of discs which was used at the 
beginning of our research. It should he noted, however, that the launch- 
ing experiment which results from this combination is not performed 
in the most favourable conditions, since the two objects are moving at 
the same speed. If one of the movements is considerably slower Aan 
the other a better result is obtained; but I have chosen this combina- 
tion of discs for purposes of illustration because the diagram brings out 
more clearly the special shape of the two curves and is more helpful 
for the imderstanding of the text than is an example in which the two 
speeds are different. 

The first disc (Fig, i, A) is made of very stiff paper; its u^al size 
is 50 cm, in diameter. On it is drawn an arc 0*5 cm. thick, i cm. from the 
outside edge, and coloured black. This- covers an angle of 70 • “ 
is continued as a curve with a slope of O'li cm. per degree (stti y 
speaking, 0-1125) for the next 40®; this causes the thick black 
move 4*5 cm. towards the centre. The curve is then continued for 130 by 
another arc the radius of whose inner edge is 19 cm. All this makes up 
object A in exp. i, p. 19. 

A second disc (Fig. i, B), of radius 19 cm., has on its periphery ^ arc 
also of 0-5 cm. thick covering an angle of 130% iu this case coloure re . 
The arc, like that on the first disc, becomes a curve, with a slope ot o-i 
cm. per degree, for 40°, after which there is a final arc for jo . si 
object B in exp. i. 


The two discs are put one on top of the other, and set up ^ 

screen in which a horizontal slit has been cut along a ra us. 
is 15 cm. long and 0-5 cm. wide (Fig. i, C). ... 

If the discs are set up as indicated in the diagram, ^ o se 
see a small red square of side 0-5 cm. in the centre 0 e s » 
similar black square 4*5 cm. to the left of the red one. If e com 

of discs is then turned slowly in an anti-clockwise direction, o 
will shortly begin to move, and will go and take up 
object B. For a while the two objects wU remain together with 




Fig. I. Combination of discs for use in experiments on launching. Scale i : lo. 
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ing, and then object B will move away from object A and stop when it 
has travelled a distance of 4*5 cm. 

The relative timing of the movements of the two objects is of course 
determined by the relative position of the discs. When B’s slope directly 
continues that of A, the second movement succeeds the first without 
interruption. When, however, one curve is shifted through a number of 
degrees (as in Fig. i, C), an interval is introduced which is expressed by 
the formula: 

■ ^ X T 
360 

where 0 ' is the number of degrees through which the disc is shifted 
and T is the time in seconds for a complete rotation of the disc (or 
milhseconds if that is the unit used to measure the intervals, as is actu- 
ally more convenient). 

The above example will readily serve to indicate the way in which the 
discs were constructed for the experiments described later in this book. 

Let us now consider the observadoa conditions. First of all, it is 
often necessary (and always useful) to arrange the apparatus in such a 
way that the subjects do not see the disc. This can be achieved if the 
screen in which the slit is cut is made sufficiently large, or more simply 
if the subjects are made to do their observations through a tube (say, 

3 cm. in diameter and 30 cm. long) through which they can see only the 
slit and the part of the screen immediately round it. 

All the observations described in this book, unless there is any indi- 
cation to the contrary, were made at a distance of 1*50 o'* 

The point of fixation is of some importance, as will be seen later; this 
is chiefly because of the smallness of the objects when the disc method 
is used. Our usual practice was therefore to ask our subjects to fixate 
the point of impact, which in most cases was determined by the starting 
position of the object which is struck. In the other cases the point of 
fixation was indicated by a faint mark made at the required place at the 
edge of the slit. Again the results are just as good if the observer fixates 
the motor object and follows its movement as far as the point of impact. 
The essential condition for the success of the experiments is that at the time 
of impact the area in which this impact takes place should be clearly seen. 

_ I should mention at this point that w’e used the same method in a 
simplified form for a small pocket-siKd apparatus onwhichitispossib c. 
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after a little practice, to make a number of very interesting observations. 
This instrument is particularly useful since with it the experimenter 
takes only a few minutes to try out and determine the effect of combina- 
tions which he intends to produce on the discs. 

The apparatus consists of a metal sheet 90 mm. high and 76 mm. wide, 
in the centre of which is cut a horizontal slit with a bevelled edge; the 
slit is 50 mm. long and 0-5 mm. wide. The back of the sheet is fitted 
with a groove (made by folding back the edge of the slit) along which 
the operator moves by hand simple slips of thin cardboard 75 mm. 
wide and 125 mm. long, like chose used for a card index. On these 
are drawn in pencil the lines to be used for giving the illusion of 
movement. 


The disc method has proved extremely valuable for our research. 
With it a very large number of combinations of mo vements of one or more 
objects can be produced at little expense. The movements can be in any 
mreraon - horizontal, vertical or oblique, according to the position of 
the sht - and can take place in conditions in which the speed, the length 
of the movement, the distance between the objects, and the time 
interval can all be measured.^ 

1:,^ movernents produced are, of course, independent of the 

traHw ^ therefore possible to produce effects that con- 

ic aws of mechames and are at variance with what we have 


is because it is^pos^Wc to°nm* “I variety of applications. This 

If slits are cut in the ton '^^1 other discs on top of the two main ones, 
on the discs behind, or^sween di'm additions to the patterns 
along a radius and overlan nn.. .i- ^ ^^*”i3tivcly one can cut the discs 
time; and it ^ done this from time to 

the length of the corresponding ire varying 

of the objects is rnoiiomcss ft U during which one 

Pwvcs, and then to slide into Z the slit in the screen with 

which the objects move, or a sn^'orni r paper to form a tunnel through 

limit the visible pan objects, 

book can be produced by stroh^LwT* «tperiments mentioned in this 
too. All that is necessary is to indimto 

by means of concentric arcs with rfinv m their first and final positions 

to each other according to the time.?n»«if"i* tadri, and shift the arcs at an angle 
tty rather than a practical method of required. This, however, is a curios- 
aw too abrupt and too little stroboscopic movements 

of any use in solving most of the graduation of speed to be 

problems with which we were faced. 
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learned from experience. This is clearly a point of considerable impor- 
tance in some connexions. 


Nevertheless the disc method has certain limitations. First, only 
rectangular objects can be used, and virtually the only direction in 
which their size can be varied is along the length of the slit, since the 
height of the slit has to be very small if the illusion of linear movement 
is to be fully effective. 

Secondly, it is difficult with this apparatus to produce movements 
other than rectUinear ones, or to diange their direction en route; nor 
is it possible to produce movements whose paths, though converging 
at a particular point, come from different directions. Yet this is some- 
times necessary for the purposes of our research (see Chapter VI, 2). 
This result can be obtained only by altering the shape of the slit and the 
design of the disc both at once; even then there are limits to what can 
be done in this direction. 

Thirdly, the moving objects are passing along behind a slit which 
makes a ‘corridor* for them. From the point of view of perceptual 
organisation, this produces special conditions which are clearly favour- 
able to the unity of the whole. 

Lastly, the shape of the object is not absolutely the same when it is 
at rest and when it is moving. Although a simple arc drawn on the disc 
does give an almost perfect image of a square in the slit, because the 
arc has a large radius, the same does not hold of the curves moving to- 
wards or away from the centre. These are necessarily at an angle, and 
give an image of diamond shape which is more marked the greater the 
slope. (The largest slope which we used was o-ii cm. per degree.) 
The result is that at the moment when the object begins to move and 
also at the moment when it finally stops, slight changes of shape take 
place. These are not perceptible when the speed of rotation is high ^d 
the slope is small; but they arc dearly seen when the speed is very slow 


and the slope greater. .. , , , 

One fin/point should be mentioned. The disc method, ^ we have 
just deseribed it, necessitates the ettpe^ent beutg repeated at mM- 
vals that are determined by the speed of rotanon. am und mdeed 
does have a certain influence on the per«ptual stm^. “ m 

we ought to consider to what etttent the r«ults obtained ifler fmm 
those which would have been given by a single presentation. It wodd of 
*um:tvt been possible to induce - 


the performance to one turn 


of the disc; but as far as we were concerned 
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there was no special point in this, since our second method enabled 
us to achieve the same end more simply, and also eliminated all the 
shortcomings of the discs. 

I should point out that, so far, the results obtained by this second 
method have at every point confirmed those obtained by the first; in 
particular they have shown that the change in shape of the objeas and 
the fact that the experiments repeat themselves ate of no practical 
importance for the problems which we were studying. 


2. THE PROJECTION METHOD 

” P™i«aing images on to a screen by means of 
such a wiw ,1.^ V"' projectors. The projectors arc set up in 

produchiE a r*' rotated through several degrees, thus 

Our”®! ^^' displacement of *e images on the screem 
we could vary scovcr a mechanical system by means of which 

™d Sir m"' " "here the objects began 

X “rand whenthesemoveLnts were 

racased, and (m) the relauve speeds and directions of the movements. 
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For this purpose we constructed a special stand for each projector. 
The following is a brief description of it. 

The tripod T (Fig. 2) supports a heavy cast fly-wheel F turning on its 
axis. This is the driving part of the apparatus j it is controDed by a 
driving-belt which engages in the groove G. 

The projector P is set up on a table N, which is attached to the fly- 
wheel on which it is resting by ball-bearings set in its base D. 

In addition, there is a brake-band by means of which it is possible 
to control the tightness of the coupling beween the table and the fly- 
wheel. This strap is the 
essential link between the 
two parts of the apparatus. 

It consists of a flexible steel 
band E binding the base of 
D of the table which is also 
fastened at both ends to the 
fly-wheel. One of the ends 
is fitted with a spring, 
whose tension can be varied, 
and by means of which the 
frictional force can be modi- 
fied as required (Fig. 3). 

It is easy to see how the 
apparatus works. When the 
table is blocked in any way 
the projector is stopped, but the fly-wheel continues to move. Con- 
versely, when the table is freed again, it is carried round by the strap 
fastened to it, and the projector travels at the same speed as the fly- 
wheel until it is stopped again. Thus it is possible to cause the image 
to move across the screen at a given speed between two given positions. 

This is all very simple in theory. In practice, however, several re- 
quirements have to be satisfied, and they necessitate certain precautions. 

I. Since the result is dependent upon the speed of the fly-whw , 
this must be perfectly uniform. The decrease and increase of load which 
occur when the projector is freed and stopped respectively ^ost not 
bo allowed to influence the speed of the fly-wheel, i.e. the variations m 
load must be negligible in relation to the driving force and the per- 
®anent load. Tlus result was obtained by the use of a sufiiciently power- 



Fig. 3. Horizontal section of the apparatus 
in the plane E-E 
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ful motor (i H.P.), by the addition of an extra brake-strap r unnin g on 
the rim of the fly-wheel and by the reduction of the excess load (see 
below). For full effectiveness, belts should be used that will not stretch, 
c.g. having a cross-section of trapezoid shape. As things W’cre, we were 
unable to obtain these at the time and had to be content with round 
belts made of leather, whichhad certain disadvantages. These belts were 
in fact not completely free of extensibility. Consequently the image some- 
times jumped a little at the start and did not take up normal speed until 
the projcaor had been rotated through about one degree. There was a 
similar defca when the objea stopped. It should be mentioned, how- 
ever, that these defects were perceptible only when the speed was highj 
^ scarcely noticeable at speeds of 20 to 25 seconds per rotation, 

which were those generaUy used. Moreover they could be eliminated 
comp^cly if the apparatus was set up with extra care. 

2, e star^g of the projector needs to be almost instantaneous. In 

mii!t j ** ^ which 

immediately at the speed of the fly-wheel. In 
J ^ ®tops. This means, 

inertia of the tit,i * sufficient force to overcome the 

made of verv r Pff)«ctor together; thus both of these must be 
bv *0 make the mass as small as 

must conform To brake-strap mechanism 

requirements. On the one hand, the 
the excess load and ^ T ^ possible in order to reduce 
other hand, it has to ho of the movement; on the 

Erat care i, needed in 

projectors. We have ®P^iratus used to start and stop the two 
ducing objea B in our projcaor (that used for pro- 

taed for producing ^ started by the other (that 

«nd that it must be oossihv # during the latter’s course, 

desired. This svas arrant»pH °r if*** extent of these movements as 
Pre^ccicr A as loUowst 

made of a light metal is fitted with a long arm, 

meni S, whose teeth arc cut which is a toothed seg- 

a degree. This pves the corresponds to an angle of half 

image projeaed a possible movement of 21 cm. 
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when the projector is one metre away from the screen, and 42 cm. when 
it is two metres away, and so on. It should be noted that where the angles 
are as small as this, no appreciable error is involved in considering the 
extent of movements of the images as directly proportional to the angle. 

Opposite the toothed segment is a peg (P), used to block the segment at 
some point on the scale, and a stop controlled by a screw to bring it to 
a halt at the end of its course. 

To set the apparatus going, the operator moves the table imtil the peg 
engages in the required tooth of the segment, and this fixes the starting- 
point. When the peg is withdrawn, the image begins to move, and stops 
when the arm reaches the stop L. In this way the image travels a fixed 
distance. Its starting-point can be varied, but it will always stop at the 
same place. 

If we want to alter the stopping-place we can do it in one of two ways : 
cither the slide in the projector can be moved horizontally, or the pro- 
jeaor can be swung round on its supporting table. The second way is 
useful if the path of the object has to be shifted to any large extent. 
It is inadvisable to change the position of the stop L, since that involves 
regulating the peg afresh, and also the contact, which I shall describe 
iu a moment. 

Projector B: The starting-point is determined by an electro-magnet 
attracting an armature, Ar (Fig. 4, B), which is fastened to the table 
supporting the projector. When the current is switched off, the table 
moves as far as the stop L. (The position of this can be changed without 
any trouble so as to limit the extent of the movement.) 

The time when B departs, relative to A, is thus controlled electrically. 

A break switch C (Fig. 4, A), which responds very easily, opem the 
circuit when struck by a knob T on the segment S attached to projector 
A. This switch is fixed on a sliding bar that can be moved by means of a 
micrometer screw controlled by the crank-handle M. By this mems the 
circuit of the electro-magnet can be opened at some moment during the 
course of segment B. , 

If the electro-magnet were connected directly with the switch Q 
it would be possible to start B cither at the moment when A stops (as m 
the launching experiments) or while it is moving (as in the entraimng 
experiments), but it would not be possible to introduce a time-lag e- 
twecn the stopping of A and the departure of B, as is necessary for some 
investigations. For this reason wc inserted a relay R betw^ the swit 
the battery, which gives a fixed time-lag of 150 milhsecon 




Fig. 4. System for releasing the movements of the two projectors. 
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is then possible to vary the position of switch C so as to obtain any time- 
lag up to the maximum of 150 milliseconds, which is sufficient in prac- 
tice. 


The movements of the projectors were under the control of a single 
motor, operating by means of a transmission system, which allowed for 
Afferent combinations of speeds in the following ratios for the two pro- 
jectors: 5:1, 3:1, i;3j and 1:5. 

As regards the objects themselves, we chiefly used shapes cut out 
with a knife or punched out from small strips of thick black paper. On 
these, when necessary, we stuck pieces of coloured gelatine.® 

The experimental conditions obtained by this apparatus arc obviously 
less crude than those obtained by the disc method. They also open up 
fresh possibilities, viz. 

1. Objeas of any shape and size can be used. 

2, The speeds can be altered very considerably and the projected 
iniage enlarged to correspond. 

^ 3 * The images can be moved on a background that has in practice no 
limitations ; the light ca n be cither bright or dim, and they can be set in a 
frame of determinate size and shape. 

4 * The relative direction of the paths can be altered either by moving 
the slides up or down in the projectors (for a parallel shift) or by using 
a set of mirrors (for an angular shift). (See Chapter VI.) 

5 * The two objects can be made to move in different planes (ibid.). 

6. By adding simple devices, it is possible to co-ordinate the movement 
of an object with a purely intensive or qualitative change in another 
object (see Chapter XV). 

I should mention also that the same apparatus can obviously be used 
for any kind of research in which movement of objects is involved. 
For instance, it has been extensively used for some recent work on 
phenomenal permanence.* 

On the other hand, many experiments which can be performed by the 
disc method cannot be performed by the projection method. This is we, 
for instance, of experiments in which the movement of one object 


• Tht equipment which I have Just detmhed and 

were consmiaed with remarkable frea*^ and ^ 

asjiitant, L. Roland. I should IHcc to take ihn crpornmiry of ^ ^ 

warmly, and of paying tribute to hi» and inc alumn e T * , 

• A. c.TampaIo, La ^ 

^A/n<jm^aJ^,W'*-«>.Louraln, tWJ. 
p.a-“3 ^ 



40 INTRODUCTION 

changes speed on the way, and also of those in which more than two 
objects are performing movements simultaneously. 

. Consequently we have found it desirable to use both methods. In 
prance we more often used the disc method, and reserved the pro- 
jection method for control purposes and also for experiments which 
could not be performed in any other way. 

I should like at this point to thank all those who acted as subjects in 
our experiments. The permanent staff of the laboratory, consisting of 
Professors MontpeUier, Nuttin, and Michotte, as weU as the assistants, 
took part m aU of them. Some experiments, which required a large 
number of subjects, were also tried out on students. Others again - and 
ese were o course the most important ones - have been repeated with 
many observers (several hundreds) either during lectures given to 
groups of umversity colleagues, or in practical demonstration classes. 
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Part One: The Launching Effect^ 

The experiments described in the Introduction have shown that it was 
possible to crrate the appearance of a distinctive causal impression. Our 
prohlem now is to determine thenecessary conditions for this impression, 
chararter ^ ^ tnethod of genetic analysis in examining its distinctive 

“ncetned with two objects which 
Varied n “'P^riniental conditions can thus be 

I shall exam':'” ' objectsot with regard to their movements. 

rf * the first in Chap- 

aapters “laid Vnr”V“ "te secondin 

out. however that thl5 * No. 2 ). I should point 

by the obiects can of urt^dal distinction, since the part played 

meats that they petfo^th**' as a funaion of the move- 

extent overlap. ’ ** ^® of the problem to some 

Chapter VIII uLn sf'n Effea as a composite whole. In 

the Lty ®»”P»^he aspect, and try to formulate 

ira linking anothef aj®|^h= m different ways, either by one ob- 

S?'"? "“t aoodier (launchin|.;bi.Slll'^f “ hy one object 

onU »*f tonner. It dilfer^om ’ “‘’“h here be concerned only 

n; consequently a study of it than docs latmching-by-cx- 

Th= caut of launehin8.by.eSms^™"?“ Particularly valuable infoLation. 

r-cxpuliwn wdl be examined in Chapter X. 
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The Segregative Influence of the Objects 

If someone not familiar with the problems of perception were asked 
to say what part is played by the objects in a case of launching, his 
reply would be very simple - the presence of t\vo objects is required 
because one of them has to give the blow and the other has to receive 
It. From a psychological point of view, however, such a reply would be 
inadequate, since what we want to know here is not how the launching 
of an object is brought about, but rather what is needed to give the 
impression oflaunchingj and this is quite a different matter. As a result it 
will be necessary to ask questions which from a physical point of view 
niay seem senseless. Our first question Is a case in point. 

The Type-experiment of launching has shown that it is possible to 
receive the impression that one movement (that of object A) has pro- 
duced another movement (that of object B). What is involved is thus a 
of a special kind, between two movementsi and it follows that we 
Are justified in asking ourselves whether it would be possible to produce 
a causal impression in the case of two successive movements of one and 
the same object in such a way that the second movement seems to arise 
out of the first. To answer this question we performed the following 
experiment: 

Exp. 3. The experimental conditions of exp. i, p. I 9 j 3 ^® modified 
as follows: object B is suppressed; object A starts off, stops at the usual 
place, and then moves off again at the same speed, or at a different 
speed, for a distance of several centimetres. The halt-time can be regu- 
lated as required. 

The result is always the same. In these conditions no observer ever 
received a causal impression. When the halt is very short the move- 
uient seems continuous, even when the speed changes considerably (see 
expts. 44 and 45, Chapter VII, 3). When the halt-time increases, the 
niovement is still unbroken, but the object seems to be held up at some 
point on the way, as if it had ‘caught* on something. When the halt is 
longer still there is a different impression, that of ‘a movement of the 
object in two stages*, but subjcctivdy without a halt. Thus there is still 
3 Very strong unity of the whole, although there is a clear distinction 
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and return movements; in particular it is very clear when the combina- 
tions are 40 and 8 cm. per sec. respectively, and still more so when they 
are 75 and 15 cm, per sec. 

By contrast, if the two speeds are slowed down, the character of 
action is noticeably weakened and the move)nent character becomes dom- 
inant. For example, when there is a combination of speeds of 15 and 
3 cm. per sec. respectively, we receive the impression that objea A 
goes up to B, touches it, and then departs again. 

The introduction of an interval at the point of impact, benveen the 
outward journey of the object and its return, produces a similar result 
so long as this interval is of appreciable duration, say 50 to 100 milli- 
seconds. 


The experiments just described show that the causal impression 
requires two objects to perform the movements. Now the spatio-tem- 
poral requirements to which the movements are subject in the launching 
experiment often make it ratlier difficult to distinguish between the two 
objects, and this distinction be maintained only if the stimulus- 
conditions are of a well-defined sort. 

Above all, it is not enough that the two movements should in fact be 
performed by two objects of difierent appearance; it is also necessary 
that the two objects should be simultaneously present during each of 
the movements. This is shown by the following experiment.^ 

Exp, 5, This is the same as exp. i except that there is no period when 
the two objects are motionless at the point of impact. At the start object 
A alone is present; it sets off and goes to its usual stopping-place and 
immediately disappears. Then object B appears, already moving, be- 
side the place where object A disappeared; it too goes to its usual 
stopping-place and comes to rest there. 

Thus the two objects are present in turn in this experiment, and yet 
ffie impression given is that there is only one, which does the whole 
journey from A*s starting-place to B's stopping-place; and this happens 
for the whole range of temporal intervals which can be introduced be- 
t^’cen the time of the disappearance of A and that of the appearance of 
B. This unification of the object occurs in spite of the difference in 
colour between the two objects (whenever this is noticed, which is not 


* Oa die other hand, it is of litdc importance whether one of the objetM i* 
mouonlcss while the other is moving as in exp. t, or whether they arc both 
moving as in expts. 17 and 19, Chapter IV, 4. 
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between the two sections of the movement. Finally, when the objective 
interruption is longer still, there is a phenomenal halt too, and the im- 
pression received is that of two distinct events.^ 

These slight differences are interesting; and we shall find similar 
ones in the case of the Launching Effect, which, as we shall see, is 
still perfectly clear in conditions corresponding to ‘movement in two 
stages’. Thus it is clear that a distinction between two separate pieces of 
7 novement in spatio-temporal conditions similar to those of the Launching 
Effect is not a sufficient condition for the appearance of the causal 
impression. 

This conclusion is confirmed by a study of the case in which an object 
rebounds against an obstacle. We might expect a priori that in these 
circumstances an impression of causality would be given, either between 
the first phase of the movement and the second, or between the object 
struck and the reversal of the direction of movement. 

The experiment was conduaed as foUows: 


4. This is the same as exp. i except that object A, instead of 
aming to a stop after the impact, performs a return movement towards 
the pomt where it began. Object B docs not move. The experiment was 
performed with different absolute and relative speeds; for the second 
movement (the ‘return journey’) we used various speeds including 
spec 9 } to , of that of the first (outward) movement, these being condi- 
uom partiodMly favourable to the causal impression in the case of the 
n hnect. Among the combinations used were those of 40 cm. 

1^ outward movement and 8 cm. per sec. for the return 
journey, also the combinations 75 and 15, and 15 and 3 cm, per sec. 

No trace of a causal mflucncc was ever found in this experiment, any 
more than m exp. 3. ^ 

mnvr-f^ is no time interval between them, the two sections of the 
rnovem^t ^ unity, but there is no impression that the return 

brouchtalvrf^K^^^ outward movement, nor even that it is 

brought about by contaa with an obstacle. 

quesdon^nf should bear in mind that although there is no 

ins’) is aoDarent b 'activity’^ (i.e. the action of ‘strik- 

high and to som^ ^ pronounced when the speed is 

* extent depends also on the relative speeds of outward 

nciioQ with esp. ^o different stages is given in con- 

berc. ’ ^ r» which is sunilar to the experiment quoted 

* Sec Chapter I, 3 . 
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^ms it, and B sets off in its turn. A disappears at some stage during 
B s movement. 

In these conditions, and in the absence of any time interval between the 
contact of the two objects and the departure of B, the impression gradu- 
aJly changes from one of continuous movement by one object, when the 
time of immobilisation at the point of impact is very short, to that of the 
Launching Effect, when the time during which the objects are both 
present at the centre is long enough for a distinction to be made be- 
tween the objects. We have determined this interval for a speed of 35 
cm. per sec., the times of the immobilisation of the two objects being 
equalj it was 100 milliseconds for subject Mi. and 130 milliseconds for 
subject Mo., i.e. approximately one-tenth of a second.’ 

I shall do no more than record this fact, since it is difficult to de- 
termine the reason for this minimum time in view of the fact that the 
objects play different parts in the experiment. 

Thus distinguishing between the two objects implies distinguishing 
between the movements which they perform; the objects act here as 
segregative agents for the movements. 

How and why does this happen ? This is by no means as simple a 
question as one might think, and in order to answer it we must start 
our examination of the problem by considering the structural principles 
on which the perceptions are organised. The following experiments 
are very informative in this connexion. 

When the launching experiment is carried out with objects of some- 
what small size, as was done in the majority of cases, we discover what 
seems at first sight a very strange fact; we can pass with astonisliing ease 
from the causal impression of launching to that of a continuous raove- 
ment. All that is needed is to reduce in some way the sharpness of visual 
discrimination at the point of impact, as was done in the following ex- 
periment. 

Exp, 7, Exp. r is performed in the usual way, and the subject is 
asked to fixate a point 7 or 8 cm. above or below the point of impact, 
so that he is looking at the point of impact indirectly. At the ordinary 
observation distance of 1*50 metres, the fovea covers an area of about 

, ’ We need here to take into account the duration of the ‘rise of cxdtauon , 
i*c. me length of time necessary before a person receives a clear uMge of the 
mouonlcss object after it has become moUonJess. There is some evid^ce (sec 
^Ptcr VI, I) that this rise of ezatation must in our experiments tal« about 
30 i^seconds. The time of immobilisation in this present case is thus very 

much greater. 

P.C.— 3* 
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invariably), and in spite also of the fact that the disappearance of A 

and the appearance of B occur in different places.® 

Otherwise the impressions are largely similar to those of exp. 3, 
and the same sequence is to be found, viz. uniform movement, movement 
during which the object becomes ‘caught* on something, and movement 
in two stages. The intervals have to be longer, however, for the corre- 
sponding stages in this case than they do in the case where the object 
stopped, and a dear impression that there are two objects appears only with 
relatively large intervals of 200 milliseconds or more; only in such cases 
is ^ere a dear break in the unity of the whole. The tendency towards 
unity is thus stronger in this experiment, where the phase of immobili- 
sation at the centre has been completely suppressed. 

The reason for this is obvious. It is the tendency towards unity in the 
movement which determines the apparent unity of the object, in spite 

r that the tendency towards 

^ty of the whole should exert such a powerful influence in this direc- 
objcCT is maintained despite the fact that a 
diff^uauon is nouced in the two-stage period.® 

«Sregation of the objects (and their movements) 

orcseift during which they are simultaneously 

mined bv the This length of time can easily be deter- 

mined by the foUowing experiment: 

Mii'on^of thT^bicc? the time of immobili- 
obiect A is visible It sets o^*h' of impact is Umited. At the start only 
B suddenly anneal mot- 1 • course of its movement object 

• CompIcmL centre of the screen. Object A 

in slupc and siw^ be likewise possible for differences 

there is such a difference is th^r nf impression given in cases where 

m^ent on its course. object changing its shape or size at a given 



lubjccts, 13 (3a*'„i Ki,i tnese orcumstaj 

I^IXCJ, .It^y mmtis ■“ point of departute, and ap- 

TO “"'CJ there. ,7 iubiSu « ■h= moment when A had 

mti eottneiMa Chapiee X (LaiShi o “ *“prcssioa of launchins. Sec in 
Jl >5 Ptc^co of the twi ob^™?^S-'’y-<='P"l>ion). 

^ * octtaia number of movements is therefore 

Si? “niiiteml, lhan?to^ “ P'^^inoe the Launching Effect, but 
t-touj.hout. ™ "hen the two obiccts are present simultaneously 
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Exp. 9, The same result is obtained again when the subject moves 

graduaUy farther away from the apparatus while stiU fixating the point 

of impact. 

At a distance of six or seven metres, in the conditions of exp. i, we 
once more find that the Launching Effect is replaced by the Tunnel Effect. 

The influence of the size of the obj^ts and their speed is clearly 
evident. We need only increase the dimensions of the moving objects 
or decrease the speed of their movement, and the Launching Effect 
reappears. 

In this experiment the increase of the observation-distance has a 
double effect. First, it diminishes the size of the retinal images and thus 
to some extent the apparent size of the objects, and, secondly, it reduces 
the visual acuity (the Aubert-Foster phenomenon) as in the earlier 
experiments. 

It is easy to show, however, that even where there is direct vision the 
actual size of the objects plays a part. 

Exp. 10. This is the same as exp. i except that the objects are rc- 
u to no more than a millimetre in width. The height is still 5 mm., 

the same as that of the slit. 

At an observation distance of metres, the Tunnel Effect appears 
again. To receive a launching impression the subject has to approach 
the apparatus until he is only 30 or 40 cm. away from it, and even then 
the causal impression leaves much to be desired. 

We may note in passing that all this seems largely independent of 
personal factors such as expectation, attention, and so on. It is no use in 
such experiments concentrating one’s attention on the centre of the 
screen or on object A, or trying to give oneself the idea that there is an 
impact and a launching, since this docs not in any way alter the im- 
pressions received. 

What is the more remarkable about these experiments is that they 
set up combinations ■tlmilnr to that of the Type-experiment of launch- 
hig, and yet the impression produced is quite different J it is similar in 
fact to that given by exp. 5, where the phases of immobilisation of the 
two objects at the centre w'erc absent. Thus simple variations in visual 
acuity tend to cause these phases to lose their influence. This proadurc 
enables us to dedde what happens when the phase of immobilisation 
plaj-*s an influential part. 

The great difference between the result of these experiments and .c 
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3 OT. diameter, and the deviation of the line of vision in relation to the 
point of impact is about 3“. 


In these conditions what the subject sees is a single object. A, travel- 
ling the whole length of the slit in a continuous movement, and on its way 
passing over another object which is stationary at the centre. There is no 
question here of either impact or launching.® 

■pus phenomenon is in no way altered when observers notice the 
0 ject chimge colour. It also appears at very different speeds; we have 
when the speed is 2 cm. per sec., although it seems 
at e s ower the speed the farther away must be the fixation point 
0 a eve unification of the movement. Conversely, this unification is 
es casJy a^eved when the objects are larger, and can hardly be 
aclneved at aU when the objeas exceed a certain 

a snccHI objea passing over another, that is only 

byhidinanan” which it is easy to produce 

° ^ « alternatively 

a stroboscooie " at each end of a screen, thus producing 

stroboscoptc movement. This phenomenon is the Turirel Effect." 

again with direct vision, if we 

ar a lens at a suitableSstant^ri” “ "'“‘-“ansparent paper 

slit oa the screen. ^ between the eyes of the subject and the 

along and p”s^ ov«^^”’“? 

screen. motionless shadow at the centre of the 


and oddly caeorh Pennanent and single, but even 

m “ace of the “'our of A. Thus there 

SI" dut B disappej^.^f' "f abjects. This seems rather odd when »c 
One miphr momcnt as A appears beside it, or 
of fttrcai from ^ }° *0 ® stroboscopic 

It ii tZ ^objects, u ho annarmt? Position A. In fa« this retreat is 
the omZ ^ subiccts^?™^? obswe in a particularly analytical way. 

w bca th#. course of the ^ centra] part by hiding 

of the rM are produceH objects. Moreover it is seen regularly 

"P- '‘5°bpscopic method. The a^ce 

the aDoaTirr,r^ ‘^Ctural factora besides visual acuity is operating, 

Exp,rima,t,lU S,ud!a< 

a-«e>phuchen ''^demierEtiangmf^^^'J'^"'' ‘aeiM/rrfeorie. Veriag der 
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phases of immobilisation at the centre (spatial and temporal 
continuity between the arrival of object A in motion and the 
appearance of object A motionless, between the disappearance of 
object B when motionless and the departure of object B in motion; 
tendency towards phenomenal permanence, and so on). 

4. The tendency of the two movements to remain distinct because of 
the spatial interval separating them; this is equivalent to the 
distance between the centres of gravity of the two objects. 

5. The tendency of the t^^•o phases of immobilisation to remain 
distinct because of the different^ in their position and the fact 
that one occurs later than the other. 

It was clearly factors i and 2 which influenced the four last experi- 
ments, while factors 3, 4, and 5 were dominant in the launching experi- 
ment. 

Moreover we can understand this, since it is in this direction that 
the variations in visual acuity must operate. Thus it is well known that 
when the acuity is reduced the opposition between movement and rest 
generally acquires considerable importance in perception (particularly 
in the case of indirect vision). It is not surprising, therefore, that simi- 
larities of this sort are found to be among the most important foras 
of organisation. When vision is acute, on the other hand, the continuity 
is clearly seen between the phase of movement and the phase of im- 
mobilisation which precedes it or follows it, as also is the spatial dis- 
continuity between the place where the first object stops and the place 
where the second object begins. Thus visual acuity favours, at one 
and the same time, the segregation of the objects and the unifica- 
tion of movements with the objects performing them. 

It follows that if there is segregation of the movements in the 
experiment of launching, this is because, in the last analysis, the con 
tions in which this experiment is produced guarantee that the two objects 
are distinguished, and favour the factors which link the movcmei^ wi 
these objects. In other words, it is in virtue of the general laws o 
tural organisation that the objects exert tlie segregative influence which 
we have ascribed to them. . 

This conclusion fully confirms the statements which have ecn nia 
by Temus, von Schiller, Metzger, and others, following the ® 
Wertheimer, that the same principles of organisation contro 
static and kinematic Forms. 
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Launching Effect clearly lies in the different type of perceptual organisa- 
tion found in each. 

In the case of perception of launching, the phase of movement that 
corresponds on the phenomenal plane to the physical movement of 
each object is linked with the phase of immobilisation belonging to the 
same objea. 

When, on the other hand, there is an impression of continuous 
movement by a single object which passes over a second object, the 
movements of the two objects and the phases of immobilisation at 
each end (Aat of A at its starting-place and that of B at its stopping- 
place) are linked on the phenomenal plane and seem to be the action 
0 a sm^e object. Similarly the phases of immobilisation in the centre 
seem to be that of a second object (the tunnel). 

This phenomenon is exactly similar to that which occurs in the field 
slnn where cases are constantly found in which the imptes- 
For examrf' influence of a diminution in visual acuity, 

toeether I™! drawn side by side sufiidently dose 

Sion of a reetan i°°^ distance, we get the impres- 

place of the soi a ° cutting across it which has taken the 

^ to that in our ex- 

ences in stmamroh”’ *' “ matter of course that the differ- 

combination of forces'^' ™ ooc experiments are derived from the 
ofthesewUch c^Xf The most important 

following; ^ '°d“™tial part at the point ofimpact are the 

larity of statT ta'that'tlT'’ movement to unite (sinii- 

similarity in anneara ^ moving; good continuation; 

ments, and so on) '*"* ”*’*'ots which perform the move- 

2. The tendency for th»» fv t 

to unite (similaritv nf ^ ®f Immobilisation at the centre 

sS^ntiS-\“ 

appearance of the nn contiguity between the dis- 

on). appearance of the other, and so 

It is possible also to rif»» n l 
O f these it is enough to mentio^e'MowMgf 

cccy of each phase of movement to unite with one of the 



CHAPTER IV 


The Polarising Influence of the Objects 

I. THE RADIUS OF ACTION IN THE LAUNCHING EFFECT 
If we look closely at what happens in exp. i, it soon becomes apparent 
that the movements of the two objects have a different ‘look* about 
them, even in cases where their speeds arc equal. This is surely rather 
strange, since all the kinematic properties of these movements are identi- 
cal, and the objects to which they belong are also alike. The only 
objective differences between the movements are external, viz. (i) that 
object A starts out from nothing, from empty space, whereas object 
B begins to move when A is beside it, and (ii) that object A moves 
towards B, whereas object B moves towards empty space. It therefore 
seems that these differences in some way affea the character of the 
two movements. 

We also discover something else which is still more remarkable. Our 
first tests had of course been made simply by trial and error. We had 
decided quite arbitrarily the size of the objects used, their speed, and 
the length of their path. Now subjects remarked at times that B ‘went 
farther than it should have done* or *wasn*t struck all that hard’j that 
^ter a certain distance it ‘was moving of its own accord* and its move- 
ment ‘no longer had anything to do with its having been struck*. Also 
they sometimes said of object A that it ‘came from too far away* and 
^^at only a small part of its movement had anything to do with striking 

The actual Launc hin g Effect seems to include only a part of the wo 
movements on either side of the point of impact; I shall call this part the 
radiiu of action* of object A or object B.* 

This phenomenon aroused our interest from the start. Wc were 
naturally inclined not only to consider it as a characteristic of the 
Launching Effect, but also to sec here an example of something learned in 
ihc course of everyday experience. (This second assumption is in fart 
quite WTong, as our later research has shown.) At all events 
tluitc early on to see if anything could be done about submitimg it 

* The term ‘radiiw of action’ is, of course, appUcable only in the case of ihc 

object which is moving. 
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In concluding the discussion of thh question I should like to empha- 
sise that these first experiments point to the existence of very intimate 
links between the impression of launching and that of a continuous 
movement. This is a fatt whose importance will become increasingly 
clear as the book proceeds. 
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fimction which cannot yet be defined with precision on the basis of the 
few numerical data collected so far.® 

A second point is that for both subjects the radius of action of object 
B is in most cases smaller than that of A, but the difference is significant 
only in the case of subject El. 

Finally, even in the absolute values, there is an approximate agree- 
ment between the two subjects, whidi in such a case is rather unex- 
peaed. 


TABLE I 


. Subject Go. 


The Radius of Action for the Launching Effect 


Speeds: 

Radius of action 

32 

16 

II 

8 

5 

4 cm. per. 

of object A: 

597 

37-2 

291 

231 

i 8 -i 

ii'4 mm. 

S.D.: 

1-8 

1-6 

0-9 

i-o 

0 6 

0'5 mm. 

Radius of action 







of object B: 

SS-6 

35'2 

26-3 

21*4 

i6-3 

9 6 mm. 

S.D.: 

VO 

1-3 

1*6 


08 

0'5 mm. 

Subject El. 

Speeds: 

Radius of action 

28-0 

19-8 

9*9 

cm. per 

sec. 


of object A: 

5ro 

332 

271 

mm. 



S.D. : 

3-2 

0-6 

I-I 

mm. 



Radius of action 







of objects: 

427 

28*5 

i 8'8 

mm. 



S.D.; 

i-o 

i-o 

0-4 

mm. 




Subject Go. performed another scries of experiments in which the 
two moving objects had different speeds. A moved at a constant speed 
of 40 cm. per sec. and kept a uniform rourse for 45 mm., whereas B 
moved more slowly. To obtain B’s radius of action we took the mean of 
ten readings at each of the different speeds used. The following were 
the results: 


Speeds of B: 
Radius of action 

32-4 

18-0 

10-8 cm. per sec. 

of object B; 

67-4 

507 

25-3 mm. 

S.D. ; 

17 

I-o 

1*3 mm. 


. ,* .should be mentioned at this point that the abundance of 
^ ".hich had to be collected for our research prc%-cntcd us from fuilj dc%cJopmg 
US qi^iiutivc side. We limited ourselves to what was s^nctly an 

^cd especially at obtaining enough data to show xlxc order 

sc^ed adequate for our purpose. Supplementary detailed figur 
*udcd in later publications. 
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to measurement. We did this with some scepticism, for the small 
differences which we were trying to distinguish seemed so very nebu- 
lous and subjective. We soon discovered, however, that subjects who 
were conscientious and who were also good observers were quite cap- 
able of making these distinctions, and that the experiments regularly 
gave consistent results. 


Exp. II. This is the same as exp. i, except for quite a simple change. 
Two movable shutters were fitted to the slit on the screen, thus making 
It possible to limit the visible length of the path of objects A and B as 
required. The maximum distance was 75 mm. for each object.* The 
^ ^ observers, who had all previously mentioned the existence 

ot this phenomenon, was to limit the lengths of the paths by moving 
e s utters. They did so (i) until they obtained the impression that 
A was doing nothing else except push B forward’, and (ii) until ‘B 
precisely the distance that it was pushed by A’, 
nf tnrtwA ° ^ consisted in making adjustments. When the distance 
aiven ^^ereased, on the other hand, the impression was 

on its own account before pushing B’ or 
A’ TheTf . “count after it had been pushed by 

sp;So\:i?^';r:ub^r“‘* 

te^toas^of *" experiments went on to give ten 

TachTeed used each object separately Ind for 

but we'^did not experiments were tried with other subjects, 

to those of the first group"" tesults were very similar 

mmimetre^the°m^"^ "u" ‘n Table I. This table shows in 

bodt ofTb;S A“;:„TobSrF‘‘'""‘“" 

nnd for all the different spee* Ld “ 

speed of the movrarat tadius of action increases with the 

isshownbythesmaUai^omt 'f' “e clearly significant, as 

■Byasiarsh “ rather complex 

of the objects atme^ittem’ “f "i!!?™ t™ Phases of immobilisation 

of launchmg, and seems to be of "iJtti ^ way affect the impression 

able to verifv connexion with the radius 

to the method adoDteH j?[*^*“**^®courseof experiments performed 
imm niovement and a^k method enables us to vary 

J^obiiisauon at the extreme cnS?;» f retain the phases of 

9ft ^ ^ of movahi of a set of discs, incorpor- 

aftcr we had concluded the experii 51 ^^crib^^jj®^“ 5 ^"nbled a long time 
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A’. This of course is only a metaphor, indicating in a very rough way 
the slight difference in the impression received. I call this impression 
the ‘Relay Effea*. The Relay ESect is relatively unstable, and can fairly 
easily give place to an impression of mere contiguity, but it is of con- 
siderable interest from the theoretical point of view.® 

Let us now consider the opposite case, that in which the distance 
travelled by the moving objects is reduced until it is less than the radius 
of action. To what extent is the Launching Effect now modified ? It was 
in order to answer this question that the following experiment was set up. 

Exp. 12. This is the same as exp. i, except that object A travels 
different distances before reaching the point of impact. We used the 
following distances in mm.: 95, 75, 55, 35, 25, 10, and 5. The distance 
travelled by object B remained constant at 45 mm. The speed used was 
30 cm. per sec. 


We found that the T aiinrhing Effect still took place when the point 
of impact was fixated. At the observation-distance used, the length of 
5 nun. corresponded to an angle of about 10 minutes, and the Launch- 
ing Effect was almost as good as it is when the distances are greater. 
Thus it would not be far wrong to say that a causal impression must 
appear as soon as the threshold is passed beyond which a movement of 
A in the direction of B is clearly perceptible. 

This depends on the speed used. Thus a distance of 5 mm. is more 
than sufficient for a relatively slow speed of 16 cm, per sec., and even or 
30 cm. per sec. It is rather different, however, in the case of higher spec , 
those of 40 cm. per sec. and more. In these conditions the movement 
of A looks more like a simple change, and the impression of laun mg 
gives way to that of ‘triggering*.** 

‘See w. METZGER, Beobachtungen fiber phanomcn^c 
Porsch., XIX, 1934, p. 13. It is interesting to note that the "ord ^ 

I used quite independently before reading this article, is « i.,,c.cr aorlics 
to the term ‘PostenablOsung’ (‘passing on the baton ), a 

to a similar phenomenon. This is the best proof that the occurrence 
genuine character of its own. . ...u.^^ations on 

In Metzger’s article there are also many very j in om- own 

various combinations of movements which have likewise app to-and-/ro 
Ofperiments, c,g. rebounding, passing of one object over the > 
movement, and so on. 

* i 3 /c/fncACTnenr. See Glossary. . snnv We shall 

It is the first time that I have spotoi of ‘triggenng m , . ij 

mKt many examples of it, and an accurate accoimt wili details of 

‘fiffen from launching. Later on. in Chapters VII and 
>1>CK dilTcicocc. wiU be given. AU that I .hall Cor Ihc mnmolt 
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The influence of the speed is seen once more, but the absolute values 
differ from the previous ones. (The experiments were performed two 
days apart, and it is possible that the differences are merely accidental.) 

The fundamental interest of these experiments will appear when we 
CM compare the results with those obtained subsequently. For the 
time being it is enough to record the figures, and to stress that they give 
certain maximum spatial limits, and consequently temporal ones, to the 
action of the Launching Effect. 

a^on, from the phenomenal point of view, be gins at the limi t 
ome radius of action of A and ends at the limit of the radius of action 
, “^ therefore be said that, in the conditions found in our experi- 
action extended for a distance of about lo cm. when 
see was 3^35 cm- per sec., about $ cm. when the speed was 8-io 

vahiPt ^ ^ 4 These 

case and^f^t t, // to about a third of a second in the first 

taken bv th^ This is the length of time 

«me. 

limits havf noth** movsment which are outside these spatio-temporai 

the objects. In some *'“'•> imply no relation between 

ing. Thus when tb “ff'ct the causal impression of launch- 

object, much t =*P=“ol]y \hat of the motor 

launching is ereatlv^w aaion, the impression of 

when the subjea is not cn'”''* "iisoPPoar, especially 

pact. In these draimct exclusively on the point of im- 

to the radius of action movement corresponding 

ment which is seen in r compared with the part of the move- 

dominated by it. Thus^oHp(^*^a^^ S^ucral framework that it is totally 


lituucv 

o — . .is course ^ seems to ‘move on its own account* 

B when it approaches "if -ri,'** “"’vement does not centre upon object 
.c._ . . It. The same is true of the movement of B, which 


throughout its 
B when it appi„. 

then seems to be a mer.. * “*sivciuci 

In general, however th ^'™'’*’P*^*'^“’°vcmentofA.<- 
independent events obtained is not that of two totally 

difficult to describe “ impressionof a sort 

‘ For rnccessfm rc’ 1 • away something given to it by 

Sod the distance traveUed should be 

oi'thod therefore prefetabk iS tadius of action; the projection 

‘«re to the disc method. 
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Exp. 14, This is the second part of exp. i. Object A is in contact 
With object Bi the latter sets off> covers a distance whose length has 
been extended to 8 or 10 cin.j and then comes to a halt. 


These experiments have been performed at a whole range of different 
speeds varying from 4 to 32 cm. per sec. The results are most immedi- 
ately obvious, in the case of untrained observers, when the speed is 
limited to, say, 10 cm. per sec. 

In A^e two experiments we find something similar to what has been 
described in the launching experiment. The movement changes charac- 
ter during its course. As long as the distance between the objects is 
fairly large, it looks in every respect like the movement which occurs 
in a uniform field; the second object plays no part, and is in fact no 
more than a mere ‘accident’ of the background. But it is quite a different 
matter when the distance between the objects is made sufficiently small. 
When this is so, in exp. 13 we see object A ‘going towards* B or ‘making 
fot’ B, and in exp. 14 we see B ‘leaving’ A, or ‘going away’, ‘departing’, 
withdrawing’ from A. In these circumstances the second object is 
playing a part in the movement of the first object; it is in relation to the 
second object that the movement develops. In other words, in the course 
of the movement there is a change in its system of reference.® When the 
objects are a long way apart from each other, it is the screen and the slit 
m It which act as frame of reference for the movement, whereas, when 
tbe distance is less, the second object takes on this function and itself 
becomes centre of reference for the movement of the first object.^® The 
particuiar appearance which it takes on in this case I shall call polarisa- 
tion of the movement. 

The centre of reference can be either in front of or behind the moving 
object in relation to the direction of its movement. Thus we have to 
distinguish two kinds of polarisation — direct and inverse. The first 
takes place when the direction of the movement and the position of the 


centre of reference coincide (approach), the second when there is 
opposition between the two (withdrawal). 

Polarisation, then, is a particular phenomenal variable belonging to 
the movement; it is distinct from the movement’s direction, and quali- 
tatively different according to whether it is direct or inverse. 

* On this question of frame of reference, see K. dunckbr, tlber induzierte 
M if”®* ForxcA., XIII, 1929. P. 180. ^ . . 

eark” ^ Iiappcn that the two objects become the centres of , 

other when they are both moving, as in the case of symmetneal movements, 
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Nor does it seem of much imjjortance if we limit the distance trav- 
elled by object B. This can be confirmedif exp. 12 is performed the other 
way round, i.e. with object B’s distance being varied instead of that of 
object A. Perhaps the result might be different if the distances travelled 
by the two objects were both reduced, but we have not tried experi- 
ments of this kind. 

It should be pointed out here that the movement of one of the objects 
^ e suppressed without the impression of launching necessarily 
emg estroyed. As will be seen later when we deal with this problem in 
det^, the causal impression can arise in the absence of any movement 
t jL \ ^ ° suddenly appears beside B at the moment when the 

“love, or even in the absence of any movement by B, 
if It ^sappears suddenly when it is struck by A.' 

verv ^0 distance of the movements becomes 

field Tfm i“ the tactije-kinaesthedc 

move or if n ° receives a blow that causes it to 

distance covered motion by a blow from my arm or leg, the 
cannot influence th skin or after it leaves it clearly 

counts is limited The part of the object^s path which 

tissues are indented and d'’’* underlying 

sufficient to give a 4 nsal topre“l“r‘‘ “ "nffimettes; yet that is 

2 - the radius op action in the approach and 
''WITHDRAWAL EFFECTS 

teristics of the analysis to the special charac- 

dearly we must divide UD the we have been considering, 

viz. the approach of An« u- experience into its principal phases, 
other. This was done ti, subsequent withdrawal of the 

Exp. 13. Til? “ experiments, 

was suppressed, 1 except that the movement of B 

extended to 8 or m r.«, 'm. . ^fiance between the two objects was 
dy the movement of object A, 


Kteaded to 8 or ro cm the two , 

which goes towards B^d s,!" *= movement c 

-e„UH ... " -ached it. 


— VVI 

essential difference between, I, 

case^ti'f hnptession that the ^ that in the case of launching 

elearly aufS"”® “ *= ■niprcsTioli'Ih'?' 'he second, while in the 

entetLdent? »" the appeS®^'""-”'""* "hieh is etthemise 

'See Chapter XV . “ “ -P^ee'e event whtch is tts 

• See Chapter XIII. 
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Launching Effect and, in addition, the 
absolute values are of approximately the same order. 


TABLE II 


The Radius of Action far the Approach and Withdrawal Effects 
Speeds: 

I. Subject Mi, 

Approach: 

S.D. 

Withdrawal: 

S.D. 

2- Subject Go, 

Approach: 

S.D. 

Withdrawal ; 

S.D. 

3« Subject Go.» 

^proach: 

Withdrawal ; 

4* Subject Mo. 

Approach: 

(20 readings) 

Withdrawal: 

(20 readings) 

^ed that when the difference between the results ob- 

significanf PPtoach Effect and for the Withdrawal Effect was 

(as in the r ^ Approach Effect 

which renn* e launching Effect); but this is a point of detail 
Theleneth^r^^^^ verification, and I shall not dwell on it here, 
besides the ° i ^ radius of action certainly depends on other factors 
movement movement. In particular the direction of the 

when the mn^*^ ® of great importance, for polarisation is perfect only 
object object is going towards the centre of the motionless 

by the ^tru^^^ iongth of the radius of action is also influenced 

** Subject ^ visual field as 3 whole, being perhaps greater 
''hich was ® second series of experiments, the purpose of 

an interval of ^ mstMccs for a greater range of speeds. Although there 

results. Weeks between the two scries, they show remarkably 
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IX 

8 

5 

4 cm. ] 

58 

41 
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17 mm. 

2-2 
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I mm. 

52 
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12 mm. 

2 
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0-6 mm. 
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36 
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14 mm. 

1*6 

*•4 


!•! 


O’S mm. 

55 

33 


18 


12 mm. 

2-1 

1*4 


I-l 


I mm. 

57 

30 

23-8 

I9'6 

14*2 

9'4 mm. 

59 

33 

25*9 

21>8 

14*3 

11*3 mm. 

87 

49 

289 

21-3 

I4'6 

10'6 mm. 

89 

497 

30*2 

22-4 

15-4 

zz mm. 
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There is nothing at all surprising in this. The same thing is to be 
found in the field of static forms, as is well known. We may recall in 
this connexion the weU-known example quoted by Koffka” of one and 
the same shape appearing as a square or rhombus according to the slant 
of the rectangle surrounding it. 

Now with this qualitative difference go changes in the apparent speed 
ot the movmg object - a point which was frequently mentioned by 
observers. The approach and withdrawal phases often seem more rapid 
\ nioyement; and, what is more, observers very often 
the fi \ ^ impression of actual progressive acceleration in 

men? 1 deceleration in the second. Finally, when the move- 

ohien-- i> ^ induced movements of the stationary 

from it meet the moving object or withdraw 

difierent ^ appearance of the movements, i.e. their 

between the obiecrT? only when there is a certain distance 

‘radius of action* V distance also the same term, 

-- in connexion with 

case, we tried to Sindn measurements made in the earlier 

experimenTs Oncet^n in the case of the last two 

means of the shutterf^ A and B were limited by 

which we varied the len^I of S' ^ preliminary trials, in 

jeers* attention to the di£r covered and called the sub- 
obtaining the readings. Th? ^ difficulty in 

cases in which the mov^T,,, u- ^'dred to distinguish between 
or strike it’, or ‘did noiM ° Jiothing else except join the other 

in which it ‘performed sn^ Jeave the other object*, and cases 
mdependent kind on itq ®®vement over and above this, of an 
other object or after leaving either before going towards the 

the mean distance in ^ Table II, In this table will be found 

pressions of approach andT^uJ of which the im- 

standard deviations are alcn ^wal made their appearance. (The 
gi cn for two of the four cases.) Each figure 
f readings (or twenty where this is 

5 ppf^ made at a different speed. 

IS immediately obviousj it is similar to 
<0>'FKA,op.cit,.p.i8.. 
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When the movement is rapid, on the other hand, the phenomena 
assume a dynamic character. In the approach phase the impression is 
given that one of the objects ^strike^ the other and then becomes in some 
way fused with itj and in the withdrawal phase the impression is tbar 
the moving object Uears itself away* and ‘rushes off*. Here there is a 
real impression of vis viva^ of violence, which has a quite specific 

c aracter, and is found also in certain cases of launching, as will be seen 
later. 

The important issue here is in fact that of difference in speed; for 
e motionless object can clearly be treated as having a zero speed, 
us experiments on approach and withdrawal can be performed with 
0 objects in motion, for instance with one moving behind the other 
^ e same direction but at a different speed. Here again we find slight 
erences of impression similar to those which we have just mentioned, 
Ml the difference in speeds is small we see one of the objeas simply 
come into contact with the other, whereas when the difference is ap’ 
preaable there is impaa, and the impaa is more violent the greater the 
ontrast between the speeds. The violence reaches its maximum when 
move rapidly towards each other and stop immediately 
e moment when they meet. We then have the impression of a red 
^^terpenetraticn. 

^All this serves to make more precise the point which I was trying to 
the ^ connexion with the concept of activity, when I said that 

impact was not merely two objects coming into contact, but a whole 
jocess (Chapter I, 2). Now we can sec what exactly is involved. The 
impact in the full sense, or the ‘encounter* of the two objects, is a 
mcMr which begins at the boundary of the radius of action and ends at the 
ofiyVe/j are side by side. This process forms an indivi- 
jg ® whole, and entirely loses its character as soon as the movement 
0 considered in isolation from the resultant situation, that of the two 
sid^b^ . side by side. The same holds when the two objects are 
y side at the start and one of them makes a withdrawal movement. 

3 ‘ the launching effect and the approach and 

WITHDRAWAL EFFECTS 

a n^ recorded, in the two previous sections enable us to recognise 
um r of obvious analogies between the Approach and Withdrawal 
and the T . aiinching Effect on the other, 
objective stimulus-conditions are the same in both cases; the 
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when the two objects are present on their own against an uninterrupted 
background. It is also possible, though we cannot be quite sure about 
this, that the size of the objects, their shape, etc., have some influence. 

In any case the very fact of polarisation of the movements is a point 
of considerable interest. As a general rule, a difference of state between 
t e two objects, e.g. if one is in motion, the other at rest, operates as a 
potrerful factor of segregation. Here we find the opposite. In certain 
con tions of speed, direction, and distance, the moving object links 
up m a special way with a motionless object. Thus the movement of an 
0 jea seems to extend its influence throughout the whole area of the 
cannot help thinking in this context of 
Thpr.^1-^^ physics, espedally the phenomena of induction, 

which of a moving object is involved - an influence 

ODDositc ™ stance and speed and which produces results of 
draws Sneh*^ another objea approaches or with- 

princinles o^ot detain us here, nor can we consider the 

outset for a deen phenomenon - a matter which calls at the 

Setwo^^ 

c^seonhe nrcl \ Even in the 

apparently related mTh* ““S' different facts which are 

iSa'ronll f it seems to be an 
are^complex LLX^Fotj's^’^ ” whenever there 

themselves. Thesp^imJ ^nipr^ions of approach and withdrawal 
ter determined bv which possess their own special charac- 

feed ^ 

proaches and withdrawals L conditions, even if ap- 

>a presented phenomenally Wh^^H ™ 

cenainlynotameretrantiit.t- • ^ however, it is 

in the distance separating terms of some change 

occurs it does not always h ^ Indeed, when it 

cular according to the sn f appearance. It varies in parri- 
aciion, and in extreme movement, as did the radius of 

^^en the movement is sl^ ^ considerable differences, 
the moving objea simply impression that 

oy the other object and fn • with’ or ‘takes up position 

withdrawal there is a snlirti ^ block with it. In the case of 
simply ‘leaves* the other. ^ original block, part of which 
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analjrtical attitude, one can see the Approach and Withdrawal Effects 
when the launching experiment is performed, but this can be done only 
at the expense of the Launching Effect itself, which then disappears, 
or at least is greatly weakened. 

It follows that, despite the relationship between the Laimching 
Effect and the Approach and Withdrawal Effects, The phenomenal 
characteristics of the Launching Effect are very different. In particular 
polarisation takes a quite distinct form. It is easy to realise this if we 
compare the impressions in terms of which the radius of action is 
characterised in the two cases. 

For the impressions of approach and withdrawal, it was a matter 
0 fixmg the distance from which object A ‘did no thin g else but join B 
or strike it^ or the distance up to which B ‘did nothing else but leave A*, 
or the impression of launching it was a question of determining the 
stance from which object A ‘simply drove B away’ and the distance to 
7 ‘driven away by A* (or, to be more precise, the distance 

to which 'A drove B’). 

^ this case we cannot help seeing a single action. We no longer have 
operations - one object bumping into another and the 
viz^fh tnoving off- but a single operation which has two aspects, 
of ia ^ of an Hmpact-which-launches*,* Thus all the action 

unching is centred on object A, and the inversion of polarity in 
A* shows itself only in that B appears to pushed away by 

observers mean when they say that the impact of A 
from^A H * clearly implies that B leaves its place and withdraws 
tion of V aspect of the impression is obscured by the accentua- 
Conse ^ A; it is objea A which oimpletely holds the initiative, 
of whw^^'^ would be a mistake to try to convey the precise nature 

^roueht saying, for example, that we see the withdrawal 

of move^ Jwpacf. Although an impression of a passive form 

menf equally possible ia theory, only an active form of move- 

IS actually seen. 

set ^ dominant, and an internal hierarchy is 

formation ^^etural organisation of the Launching Effect. This 
oaturc of ^ ^c^orchy is something essential, belonging to the very 
ihcorv im4 P. as will be seen in Chapter VIII, when the 
fo all cas ^ Launching Effect is discussed. 

es considered so far, this formation of a hierarchy was cn- 
* Choc-qui-lance. See Glossary. 
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difference is that to produce the Launching Effect the two sets of condi- 
tions have to be combined. 

The phenomenal characteristics are also similar in several respects. 

1. All these movements differ in land from simple movements on 
an uninterrupted background. 

2 . The special qualities which they display arc to be seen only when 
the two objects are within a certain distance of each other. 

3- TIus distance is a function of the speed of the movement. 

4. It is of the same order of size for the Launching Effect as it is for 
the Approach and Withdrawal Effects. 


In view of thisj we may justifiably claim that these phenomenal 
charactensucs have a common basis, and that in order to study the 
° Launching Effect we must begin by studying those of 
the Approach and Withdrawal Effects. 

the “ “PP’y “ Launching Effect 

with th. ** ° reference and polarisation, and to link them up 

to we hlTh'’' 1" ^hort we arc justified in claiming 

which corre. properties which are homologous (i.e. 

wluch comspond m general structure). 

Effea difficulty; this is that the Launching 

mem « very different from a 

No one sho Uh" APP™di and Withdrawal Effects. 

Thatthere rcaUyis a'’probfcrah*“-\““^u “ 

of our research rinr? best shown by the actual account 

formed in various condition of launching experiments pet- 

in kind between the. tx noticed that there vras a difference 

difference aroused our As has already been said, this 

realised the impottance^f ", ™ ^ 

Entrainine Effect th-ar t .u , ®®ncept of centre of reference for the 
be connected not with th^ difference in question might 

of objeaive aporoach a ,1 Effect as such, but with the fact 

more, when I mTntoTd ™ ^ and B. What is 

also made a large numh^ e JToth«is to my collaborators, who had 
pearly all this uncertain^^ ®I»ervations, they were entirely sceptical, 
ingimpression were asimni'^° • aot have been possible if the launch- 
and withdrawal put impressions of approach 

Now certainly, after thA ' 

ont, and provided one adopts a sufficiently 
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of the motor object is substituted for the forward movement. The 
specific diaraaer of an impression of dilatation (like an impression of 
contraction) lies m the fact that one part of the object is displaced in 
ration to another part of the same object; the centre of reference is 
mus mten^.i3 Nevertheless a causal impression can stiU appear in 
ese condinons, as the following two experiments show. 

longs' '“‘“S'o 5 mm. high and 20 mm. 

is sht, centre of the sht. A black square, 5 mm. high, object B 

per”TintlI h ? extends towards the left at a speed of 25 cm. 

from A aTili ““““ y"* "'>“<* *on withdraws 

eriSe^t 1” “ variation™ 

im^riTa o‘f^!!l‘!^’’““ and *0 

could make it disanoeaTh'^^ mmust^ble. Some subjects, however, 
dUatcd concentratmg exclusively on the object being 

iong, is at tS?<;entre n?!? red rectangle 5 mm. high and 10 mm. 
squares, obiccts B of ^ “ °° either side by black 

At a given moment obiect “"“V itom object A. 

« u speed of 18 par . ' ^ ®y^«ncally to right and left 

which brings it into ranmS’ ‘‘veches a total length of 50 mm., 
die same speed for a dis^ce o'f^ ot!”* withdraw at 

fomill’^i^o^^°“ “i^dng this experiment is that it was per- 
“ficunching. Some mention 'll ^ °*^*hem had a clear impression 
die two objects came aho “ .t‘^“^®®P°°'“”’“®'ydiat the encounter of 
>=dogJ out the ^rcncc ” “ ‘”“="“tmg remark which 

where ihc eftet 

?* 3 «ctcr of direction or fon Sive the movement a 

“'eniionality. ’ ' “ tempted to say) of pseudo- 

!? “ m “'^«°cntiu'fori°ho“'°' A in relation to object 

“ not true of the inv “PParance of the Launching Effect, 

object n shouU “«n- 

®hcd below. “ which seems to emerge from the research des- 

^ee A. c. SAMPAlo, op. cit., pp. 30 icq. 
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sured by the s^ulus-conditions themselves. (An exception to this is 
exp. 26, described in the next section). In the Type-experiment, A 
IS m motion while B is stiUj and it is weU known that the movement of 
^ 0 ject draws attention to it, making it phenomenally more important 
than the motionless objects which surround it. Moreover the movement 
® ™o^®nt6nt of approach, and this confers on A a character of 
nr*» sometlmg, whereas B is not. Even when both objects 

rac^ direction from the beginning, as happens in the 

theannm^^^ S“in.-flight’* (see the following section), it is still 
ment hv A which counts, and this is necessarily a move- 

drawal L ^ ^PP^^'^^es B. The movement of with- 

contact aL 

exDerimentc ^ways later than the movement of A in all these 

of the imnn' t ^ ^ rnovement of A dominates that of B in virtue 

P^^y^ of its earlier 
differentiate it from^th , this hierarchy the hierarchy of priority, to 

relationshio betwe^-n tt of speeds, which is concerned with the 

second hierarchy we h^n of approach and withdrawal. With this 

shaU be concerned later. 

Approach and WithH^a c?*' which marks the contrast between the 
which, as we have in the Launching Effect, 

first stage of the ^ poetically derived from them. In the 

reference for the ^ ^ which forms the centre of 

is object A which plays whereas in the second stage it 

centre of reference cha ^ 

clearly the P°i”^ impact, and this shows 

nevertheless be a mistake t ®any cases of launching, it would 
Sttuctural organisation of tv ^ essential feature of the 

occurs in launchine-bv-ev« x- ®f ^®“sality. No such change 
stance, the two objects fthf» When a javelin is thrown, for in- 

rogether before one of thpnf!^* javelin) actually begin moving 

IS no approach, and the other; thus there 


> no approach, and the mo itself from the other; thus there 

1 relation to the object of the motor object is not polarised 

: and Xn '^i^ch it carries plon.. 


X and XI). ’ ” which it carries along with it (see Chapters 

. ^°'®over the change in rhp 

in every case of launchinc hv ®f ^^ference is not even found 

* wl"!r bo seen if a ddatation 


also Glossary. 
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accurate, from a phenomenal point of view, to speak of an entr> and 
an ‘exit’ made by the moving object. We simply see the object 
either in or behind the tunnel. The integration, in a total uiuty, « me 
two visible phases of the movement ensures simultaneously ^ ® ^ 
tendon of direct polarisation, the segregation of the object rom 
tunnel, and the permanence of the object which performs t e mo 
ment. 

When, on the other hand, the entry-exit interval 
there comes a time when the continuity of the movement is r » ^ 
3^ong the numerous phenomena that can be observed in 
Uons, there is sometimes the impression of which \vas 

‘the object which enters the tunnel drives out ano 
hidden there’. iV a 

It seems from this observation that ^f^i!”^jjaractcr of 

^nor condition necessary for the inversion of movements 

arising out of* cannot be produced except in . Toother words 

wUch begin at the point towards which they arepo a /^^gya^ed in one 
It IS only in these conditions that the movement import- 

whole with the object which forms its point o P of experimental 

conclusion, which agrees perfectly witli a w i impression, shows 

data and also with the general theory . objects in the Typ^ 

that among the various functions assume ^ --jrjjuon has priority in 
f^eriment of launching, the function of seg b 
importance over that of polarisation. 



ect or the withdrawal ^ ^ . 

rlw of Uus, it becomes 

unching Effort of the we need to do is to p 

iproach and Withdrawal _ ^ 
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4. THE INVERSION OF POLARITY IN THE LAUNCHING 
EFFECT 

The principal objea of the very varied experiments whicli wiU be 
desmbed m this section was to examine how important it is for the 
produenon of the Launching Effect that there should be polarisation of 
e movementSj and especially inverse polarisation of the second move- 
ment. s was to be expected, however, the experiments have also 
ttrown funher hght on some points of detail; and even where the results 
we have^^ citable US to fill in the gaps in the evidence which 

wehavesofarcoUeaed. 

to find^i'uwU** ? fitoup of experiments (sections i and ii) was 

eat ^ obtained if an ob- 

conditionstm ut-S* °’’*octive withdrawal were juxtaposed in 
condttions somewhat different from those studied above. 

(i) The case of the Tunnel Effect 

in Chapter im ”'** recorded 

the time when our research ^ ^'.““''Of'oots of a single objert. At 
any rate not an absurd one. ^ this question was at 

mveted by themo^tbleTTh^'^*'''” “ 

and then withdraw from it approach this object 

gives the impression of 0 * ^ ^periment, as we know, generally 

the movement does not simply passing over the other, and 

going on. change of character whil e this is 

the polarisation of the^mn we said earlier about 

search on the Tunnel undertook some special re- 

fuU details here would taV^ T ^ situation.^® To give 

^wn from the results k tu^ conclusion to be 

when the interval between tu movement remains continuous 

tts exit is suffirip,,,!.. _ of the object intn thp tnnnpl and 


IS sufficiently near tu • object mto the tunnel and 

tujmel at a uniform speed Tn length of the 

»^dr has uodring do "“l' is a mere accessory 
“ Wc arc concerned in tu- ! ^ movement. Thus it would be in* 

*^'“’'*“g-by-striking, as it 
occur m A. c. satoaIo, op. dr., pp. 27 seq. 
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The same result is obtained when B has the same speed before and 
after the impact, e.g. if A moves at 29 cm. per sec. and B at 15 cm. per 
sec. throughout. 

It ®ven possible to produce the paradoxical case where the move- 
ment of B IS slowed down by theimpaaof anobjectofthesameapparent 
mass travelling more rapidly. Thus when A moves at 30 cm. per sec., and 
moves at 15 cm. per sec. before the impact but continues its movement 
a speed of 7-5 cm. per sec. after A comes to a halt, a perfect launch- 
ing unpression can be obtained. 

dp paradoxical case which we have had occasion to 

cn e, 0 ers will be mentioned later. Such cases are particularly 
nnv ^ causal impressions arise as soon as the 

bde j h ^ conditions of structural organisation are fulfilled, and 
g can arise even in situations where we know from past 

lence that a causal impression is a downright impossibility, 
ine experiment, object A continues on its course after strik- 

g object B and setting it in motion. 


® ^ A sets off at a speed of 

^eSon B which is at rest. Then B sets off in the same 

one of ft,- #xii 29 cm. per sec., while A continues to move at 

tual speeds - 27, 25, 22, 15, or 7 cm. per sec. The even- 

bc various obj'eas ranged from 15 to 95 mm. in 

different ^ ^con as the speeds after the impact are sufficiently 
bat is to compression to be given that B is withdrawing from A - 
Launchinffpff be combination is c.g. 29 and 7 cm. per sec. - the 
cos; that ^ movement of object A is continu- 

divided off^ ° movement which follows the impact is no longer 
portant sequelT part and appears to be merely an unim- 

striking. connexion between the last two experiments is 

broken as a result object B has the appearance of being 

*0 be continuous It * ^ whereas in exp. x8 A’s movement still appears 

^crms of the invert? *®™pung to look for the explanation of this difference in 

of A Such an evni°^°- characterises B’smovement but not that 

of the Tunnel ** unsatisfactory, however, since, as we saw in the 

°jrt<idy scercBatinn there cannot be inversion of polarity unless there is 

^; _ia fact if u-- rather to be the dominance of A which is influen- 

is sufficient to bicrar^y by concentrating on object B in exp. 17, 

be Launching ^*^*iuuity of its movement and the disappearance 

objectively unif.,, i* pam'cularly successful when the movement is 

fairly rapid (xo cm. per sec. minim um). 
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combination such that one of the objects approaches the other until 
tt comes in contact with itj and the second then withdraws from the 
tost. It wiU then be possible to verify whether the impression of launch- 
mg IS produced as soon as the differences in speed reach the level neces- 
TV ^ simple approach and withdrawal on their 

• -1 ® purposv of the three following experiments. Despite 

their smutoity, each is instructive in its own way. 

nbi^ n ^ pm-sues object B, joins it, and then stops, while 

object B contmues its course. 

^ which are at some distance from each 

^e^sW to *5 to 95 mm.), begin to move simul- 

A moves at a speed of 29 cm. per sec. 
A stops after =5. ac, 15, or 7 cm. per sec. 

dianging to a speed^o^o ™”per™* ® 

ag/is or 2^/^''^^!.,°^ approach is quite clear for the combinations 
likewise perfect ^'t£« and the mpression of launching is 
when B is still Th • “ quite as good as in the case 

two parts. The mrt ^ literally cuts the movement of B into 

from the other* it T* ? tiie impact seems quite divorced 

a whole. * o-show* on the fringe of the performance as 

the combinations ^ different matter. When 

object B is continuous movement of 

running along behind B’ ‘ ifr^t stage we merely see A 

is a quite specific (which, we may note in passing, 

of which one stops at a * ^ group of objects in motion, 

unpression. given moment. There is no longer any causal 


sometimes thereT!?m=rto”'’™‘*?"“ “^ed, the results 


IS caii.aU,. ■“»=u,uieresultsareambiguousi 

When die absctom s?^' 

^ • i '5 gives good launrhfnc ** 2 ratio of speeds of as Kttle as 

and B have speeds of m aifd^^^^' occurs, for instance, when A 
’’act, and B has a speed of ta ^ ^^^pcctively before the im- 

“_It should be noted impact.’' 


V K Should be noted th tw “iicr me impact.^'* 

in our speeds is kcpt^^* ^ “PPlies only imperfectly here. If die 

once bc^een the absolu,^* speeds used 

periments niovemcnts speed is lower the apparent differ* 

’S a point which clearl^^**^?’ Pfenning and interpreting cx* 
“early needs to be taken into account. 
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distances which the two objects travel. 

Effect “et p. 57f ™ 

coM«'’ln"hfw particularly relevant in this 

object B a eenl^^r 7 movement of 

inversion of its ooWw^tU^ *1’“ **>= 

the integration^in purpose was rather to prevent 

withdrawal performed"”^ * movements of approach and 

one forecast we ^ ^“P««tvely by the two objects. In both cases, if 
disappear. oorreet, the Launching Effect would necessarily 

“ovemenfofoye”B'TLT?*’*i,'n“°‘^ polarisation of the 
putting a third fairlv i Pmved meffective, consisted in 

tentatively outlinin/ vn* P“*> " ^- 

to travel. Such esoedi^m 'Ee route on which B was 

polarisation of the'^mn ’ Eowever, were not sufficient to modify the 
*e impaa is ' urr“= “'=«''* dm fact 

presence of static objeas '* counterbalanced by the mere 

"tentt.fshaUmeS'fn various combinations of moee- 

^ ‘“mention four as examples. 

ofobjenB.^seriMoffivp/* ?i‘P' "‘‘E the addition, to the right 

pensions as B, and seoarar^u’r squares of the same colour and same 
of t'S mn^. TW from each other by a minimum dis- 

Ptoees. of which the fat a?,t. i r “““'E '’Eoie. a block of six 

At the moment wt,. ’ at the left, is object B. 

on the right also begins tJm'^' ^ movement, the last square 

o*ersfoU„with,t,^" “^ot?. “‘*.8°os towards the right; then the 
be^s Its movement fa , ™®' *at B, the last in the line, 

‘t- The speeds range from ,?t m°mont when A has come up beside 
'Eo any tins . f ” "t 35 om. per sec. 

'moridcaUy at fa ““Eject who looks 

“perimeut. The movem , Launching Effect in this 

““ooessivc movem”ntI^faf ® “ “ ''“ct integrated in the series of 
“ merely accessory and ^ *n the block; the movement of A 

^ a whole. All th^samf^ nothmg to do with the sliding of the block 
Eom of the experwt "®Et to point out that the very concu- 
rs of tbc block: and .m. "!!" ‘Ec observer’s attention towards 

at >bc disappearjj^ ’^th ™ aaw earlier, can be responsible 
e Launchmg Effect (sec exp. 7, p. 47). 
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When difference is less, on the other hand, as in the case of the 
combinations 29/27 and 29/25 cm. per sec., a remarkable phenomenon 
appears - the Launching Effect gives way to the Entraining Effect of 
exp, 2, object A seems to carry off object B, and the greater the absolute 
spec e clearer becomes the impression. This is a very interestng 
act, an we shall return to it later; it shows that the two cases of caus- 
a ty that we have chosen as types are closely related, despite the differ- 

them, and that it is possible to pass progressively from 
one to the other. r r o j 

combines the two previous ones; object A 
increaseshfspeed/””^ slackens speed while B 

B at a sueed n^F t. <htoction, A at a speed of 30 cm. per sec., 

move in the same^direrf impact they both continue to 
of 30 St perTee ‘ “ ^P'cd of 15 cm. per sec., B at a speed 

the condition' w^h .*'"® “in the former experiments that 

ate the same as thn.. I***' of approach and withdrawal 

ing Ss Plllv , Effca. The Launch- 

tiifference in speeds her ° ** “"P marked as the 

be achieved if we rfA apparent, a result which can easily 

ctn. per sec. When tU^A- 1 ' absolute values of lo and 5 

Lamching Effect disappears”'”'" “ 

these experimems 'it is°'^ “e continuously in motion, as in 
currence - a dissociatio ° to observe another curious oc- 

see not only one obiect of reference. In this case we 

apparently taking part in another, but also both objects 

of the observers said that 't forward movement. For example, one 
place on a moving belt’ * ^'*^®®oene of the impact was taking 

type Of experiment a, * 

a given combination of «t;«, ? known, consists in complicating 
modifying to a greater or lo® ^ ^ ^ adding new elements to them, thus 
corresponding perception the structural organisation of the 

The first case to be 

ttoned here is the camouflage often achieved 
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up on itself independently of the previous movement of A. Sometimes, 
however, A’s movement seemed to trigger oiF the contraction. Once it 
was started, however, it remained autonomous. The speed is of con- 
siderable importance in this connexion. The best results were given for 
the following combinations — rectangle 23 mm. long, speed of object A 
20 cm. per sec., speed of each side of B 5*5 cm. per sec. ; rectangle 33 
mm. long, speed of A 33 cm. per sec., speed of B 24 cm. per sec. 

When the speeds are greater (e.g. 30 or 40 cm. per sec. for object A 
in exp. 22 (a) above), the encounter between the two objects appears as 
a more violent impact. This impact then becomes dominant, and the 
influence of triggering becomes clearer. 

The following experiment is the exact converse of exp. 16, p. 67. 

Exp. 23. Object B is a rectangle 5 mm. high and 50 mm. long in 
the centre of the slit. It is shut in on either side by two black squares 
of side 5 mm. (objects A), which arc 20 mm. away from the ends of B. 
Objects A begin to move at the same dme towards B at a speed of 
18 cm. per sec., and stop at the moment when they reach it. B then 
contracts symmetrically at the same speed and reduces its length to 10 
cm. 

The experiment was tried with twelve inexperienced subjects. Eight 
of them asserted that the contraction of B was absolutely independent 
of its contact with objects A, or merely triggered olf but not produced by 
It. The other four seemed to have a causal impression; the account they 
gave was in effect that objects A ‘stove in* the rectangle. 

This result is particularly striking if we compare it with exp. 16, 
which every time gave the launching impression. It is evident from this 
how much more important polarisation is for the movement of the 
‘passive’ object B than it is for that of the ‘active* object A. 

There are, it is true, the four subjects who had a clear impression of 
causality. This seems to show that inversion of polarity is not essential 
to the Launching Effect. We should, however, be cautious in ascribing 
importance to these cases. The results are flatly contradicted by experi- 
enced observers. These not only failed to obtain an3^ihing nearer a 
causal impression than an impression of triggering, bur even when 
diey tried to get one by changing their approach they did not 
succeed. 

In the face of this there are tw’O possible hypotheses. One is that the 
expressions used by the subjects were inadequate to describe their 
impressions, as often happens with iww subjects. On the assumption, 
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Moreover it reappears fairly readily when the point of impact is fixated, 
especially if the speed is reduced to lo or 15 cm. per sec. 


“P- ' “P=pf before A begins to 
ru;/.pn ^ continuous series of to-and-fro movements be- 

TT, tnary stopping-place and its position in the centre of the 
“ ®P“‘‘ “f 30 cm. per sec. It is so 
when Its turn comes, moves off at the same speed as 
a’aiTivc; iiT"* P®*”' impact at the exact moment when 

A then comes to a halt 

end B goes baek to Its stopping-place. 


look Launching Effect disappears when observers 

linked with ih ^ whole. The last phase of B’s movement is 

the frame of f phases, which clearly took place in relation to 

bvth^nSL'5“““J’™':“'‘'.''y*“““":'heto^ 

by A. Conoe P"*''p*^'P‘*pP“'‘^™ipfihemovementperformed 

i/olatn o“tX‘»dT' 

reappears. ^ Launching Effect 

thf tapres^o^f“ 0“f “ which we made use of 
•5 and i6. In these 0!','”'^°'*. already met in expts. 
about the launching ” <hlatation of an object was used to bring 


by 


“Y a long rectangle At rh,. ^ *hat object B is replaced 

with it and stops the when object A comes into contact 

contracts at both ends sim i without moving from its position, 


contracts at both ends i without moving from its position, 
square of side 5 mm snm until it is reduced to a small 

In one of our S^erS^' “ =•^5' from objeet A. 

»hcr the contraction thr rectangle was 23 mm. long, and 

another experiment, (M Sf ^ object A. In 

*4 nun. * * 33 nun. long and the final distance %vas 


significance of thi« 

object A reaches B B an can be easily understood. When 

ihat the side of B louchcdh^A*^ contract; that is equivalent to saying 
opposite side. Thus A is n ^ phenomenally in relation to the 

wd the Launching EfTrrr * ocnirc of reference of this movement, 

“Perimem, Sc 

subjects. They had no imon^^* wfore it, was tried with experienced 
generally sav^r A comf I, ^lunching. In optimum conditions 

“P B, which then lintruacd or folded 
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A, as in the Type-experimentj C disappears and then reappears on the 
other side of A, continues un^ it reaches the position where A began, 
and stops there. 

The experiment as a whole is easy to understand from the following 
diagram: 

Initial positions : A B C 

Intermediate positions; ABC 

Final positions : C A B 

This experiment can be thought of as the Type-launching experiment, 
with the addition of the movement of a third object trav ellin g at the 
same speed as A and B but in the opposite direction, and going behind 
them at the moment of impact. 

This time all trace of launching has disappeared, and whatever 
attitude is adopted it seems impossible to recover it. 

The impressions vary with the speed and with the position of the 
point fixated. When this point coincides with objea B, the usual im- 
pression is that of two objects at the ends, each performing a to-and-fro 
movement in relation to an objea in the centre of their path. A’s and 
B’s phases of immobilisation at the centre are linked, and there appears 
to be a permanent object in this position. This objea moves slightly and 
changes colour when the other objects reach if, but that in no way 
affeas its identify. The objects at both ends also seem to remain the same 
during their respective journeys and returns. The unity of movement 
once again results in the permanence of the objea, despite the permuta- 
tion of objeas A and C on the one side and C and B on the other, and 
despite the change in the colour of C and B. 

Sometimes observers see the two objects at the ends go towards each 
other and cross at the point where a third is to be found in the centre 
of their path (the Tunnel Effea of exp. 7). In this case the physical 
identity and apparent identity of object C correspond, but A and F 
change places. 

Finally, observers sometimes receive the impression that the two 
end-objects are rotating in the third dim ension round a permanent cen- 
tral objea. In that case the apparent distance separating the original 
objects remains constant. Such movement combinations have already 
been described and thoroughly studied by Metzger, and there is no 
need for me to discuss them in further detail here.*® 

Thus the modification in the experimental conditions resulted in the 
“ w. METZGER, Bcobachtungca fiber pbanomenale Idcniitat, passim. 
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™® accurate, there is also the possibility 
tha their perceptions were structured differently, and in particular 

comrnr^^^ shortening of the rectangle as a 

vZZZr I ^ 

to^erenr ^^^^f have shown US that a shortening can give rise 
menallv onlv*'^?**' t* "Sanisations, some of which consist pheno- 
«f a change of position of the two ends or the two halves 

could be invertpH ° ™ ***^ oaac of movements of this kind 

la^ehmg would not” celsa'arbe^d^^^^^ 

abide by thought it wise, as a matter of principle, to 

least until we have furthr°f***^ experienced subjects, and claim, at 
tion is incompatible^ [he j ‘^'at the impression of contrac- 

tee the imnan of7„e ? Launchmg Effect. Thus itis impossible to 

This Sion rres r‘'^“''r*!=“^^^ 

tioned later in connevin ^0”awtat difficult point which will be men- 
deserves detailed study Problem of propulsion and which 

siaular to ea^ odier, bm'Xifii! “ ®'oap of three. They are 

from different points of view ti!” features that are of interest 

modification of Typc-exnc ’ ' • principle in all three was a 
movements, although ^ ^ constituent 

“periment and foUowinc'^L[r"!i,“ as in the Type- 

conditions, were not linked u ^ spatio-temporal 

of the fact of symmetrv A r this result we made use 

'J'lsihatjincxpcrinicntsinvnitl'^ reason for adopting this procedure 
these objects act as centres r!?®*r™™‘^^‘^*”°v^menisoftwoobjects, 
w rather the movements hav»> for each other’s movements, 

wttt-ccn the objects, “ common centre of reference which lies 

tWs °^ject C, coloured bb^^^ A** ^ addition to A and B there 

the ontl^” ^ simibr positing' ^‘^gmning of the experiment 

oppontc side. It bcg^io ° ts object A, but on 

time as A 

^dds ‘h“ 'hey reach B 

C. A ihca comes to a ''h' by side in ihe order A, B, 

8ms to move and withdraws from 
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seen later, the kineinatic unity necessary for an impression of this kind 
is diflacult to achieve. 

It is easy to show that the sj-mmetiy as such is the operative factor 
here. Any modification which alters this symmetry even to a very small 
extent brings about the reappearance of the Launching Effect. In order 
to achieve this we need only slow down object A*s return journey to a 
speed of 10 cm. per sec., while keeping A*s outward movement and all 
B’s movement at a speed of 40 cm. per sea A similar result, though not 
such a good one, is also obtained when the movement of B is reduced to 
10 cm. per sec, while the tw'o parts of A*s movement are kept at 40 cm. 
per sec., which of course favours the structure of to-and-fro movement. 

Finally, in a concluding experiment, object B performs a to-and-fro 
movement. 

Exp. 26. This is the same as exp- 1, except that object B, instead of 
being motionless in the centre during the movement of object A, goes 
to meet it. 

Objects A and B, which are 10 cm. apart, begin to move simultane- 
ously at a speed of from 20 to 30 cm. per sec., and go towards one an- 
other. At the moment when they come into contact, object A stops, 
while object B returns to its starting-place at the same speed. 

The seven subjects who volunteered for this experiment received an 
immediate impression of launching; in this case it is the blow dealt by 
object A that sends B back again. B*s withdrawal movemenr is cut off* 
from the previous phase ofits movement, as in some cases of Launchmg- 
iu-flight which we examined earlier Q)p. 69 seq.). 
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appearance of kinematic Forms in which symmetry was the dominant 
factor. Consequently the impressions which developed were always 
those of two similar movements performed at the same time by the two 
° i movements in the first case, movements along the 

whole length of the path in the crossing-over case, and rotation when the 

J^unthS^™ “y 

The foUowing experiment is particularly interesting because it does 
change produced in the stimulus-conditions 

introHiirt' f ^ impression; this change is, in fact, limited to the 
mtroducuon of a to-and-fro movement by object A. 

its stminplivi!^h except that object A returns to 

its own movempnr Th ^ teaches object B, at the same time as B begins 
us own movement. The speed of the movements is from 30 to 40 cm. 

which sets it in mil- , of which it deals B a blow 

ObjeCT A simolv vn >'• This is not in fact what happens. 

approach was onlv nn ; » “nportant one, to which the previous 
completely, and the Launching Effect disappears 

objects, ^ withdrawal movements of both 

This is a very odd result Tnf..„** t.- 

»hc phenomenal plane ih we find, even on 

approach ofA and the uHtts/ Juxtaposition of two movements (the 
polarisation which conditions of space, time, and 

yet a different imn^ characterise the Launching 

*hat these two movements “ forced on us. The reason clearly is 
out admirably the ncccssitv ? *“^ 08 ratcd in one whole. This brings 
appear, a point which we «>, °*^*ognition if the Launching Effect is to 

, ■“ 'he present 

Ins the two sjTnmciriai “I^S different 
Lnked together, and which n i, ^“''“'“'''“us movements which are 
from the fmt movement or«K- ® hand arc relatively detached 
metrical structure rather ih.nn ^ Conditions thus favour the sym- 
morc because in the pt^ of launching, and they do so all the 

produced only by an Lp„:,“' “ slroeturc of launching could be 
“’P««-on of tt^and-fro movement. As wail be 
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It is from this point of view only that I have considered these experi- 
ments; but it is perhaps worth pointing out that a study of them also 
enables us to m^e a number of very interesting comments on more 
general questions concerning the perception of movement. I have pur- 
posely avoided stopping to discuss these questions so as not to interrupt 
the main line of thought running through this book. 
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objea A was moving at the same time. None the less this is a strange 
occurrence, t e more so in that it is not possible by modifying one’s 
j ” eli^te the Launching Effect without at the 

whirh tov' sstroymg the impression of symmetry. The impression 
fact tint r* ' ^ P ace of the Launching Effect in these conditions is in 
A - A ^ movement by B in the course of which it meets 

The T 'V ^ been performing an independent movement, 
movemcm ^ “ “naiderably accentuated when B’s return 

SrSfr I A movement, 

when the tw a structure of to-and-fro movement imposes itself 
^cedjl™: have the same speed! and diat 

one might expea.°'*' as that of A. This is, of course, what 

shows a fcamre'Sir'^^* something further of interest to offer in that it 
conducted. We saw'odilr'th^'” n*® ^ experiments which we have 
involved the settine un of structure of the Launching Effect 

isation was usuaIIy^assuredfrr''T* '*“5 hierarch- 

the Stimulus-conditions ti, ^hase of the experiment by 

so. The ttvo ob°eX“ r- f “ the present case this is not 

objective reason why me°shoidd a”*” symmetrically, and there is no 
fore, conclude that the An • ^ommate the other. We must, there- 
origin, and that it is an as^!^”' m this case is one of purely subjective 
of its otvn accord in resoo ' ^ structural organisation which emerges 
favoured Form. We can inf ' f* * system of stimuli, as the most 

of ‘objective’ factors ofdnnf^ rom this that, even though the existence 
•he Launching Effect nev h t” '‘*®‘‘™“s the struaure in favour of 
m^nsablc for its appcai^nre P'osence of these factors is not 

therefore, exclude the *^sc method. We cannot, 

stinudi played some cart : S' periodic repetition of the 

organisation. ^ “ *' establishment of a fixed type of 

toge^er, fUUy confirm thc^w'^** docribed in this section, if taken 
Perues of the Launching Effect n'*?'** eoaiparison of the pro- 
dratval Effects seemed to sugecst^* Approach and With- 

tr-urc-r.mt of rfie pre/e„,7e pohrisMan ojthi 

mprcsium cf “mriu/ ckaracterislic of the 
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In these conditions, too, there are no doubt gradual differences which 
could be determined by future research. It seems certain, for instance, 
that shapes placed on their sides and pointing in the direction of the 
movement (especially in the case of object B) favour the Launching 
Efifea, and make the impression better. One of the most striking cases 
of this occurs when A is a vertical line and B a horizontal one. 

The Launching Effect, then, is largely independent of the shape, size, 
and colour of the objects. It is also independent of what may be called 
their phenomenal nature. 

The two methods, the disc method and the projection method, showed 
considerable differences in this connexion. 

In the case of the disc method the speed of rotation and the observa- 
tion-distance were such that every microstructural detail of the surface 
of the paper disappeared. Consequently the two objects and their back- 
ground seemed perfectly homogeneous. In addition, since the move- 
ment of the disc is not perceptible when a sufficiently small screen is 
used or when observation is made through a tube, the impression ob- 
tained of the objects is like that of little squares of thin cardboard or 
little coloured patches moving in front of a completely unified back- 
groundj the colours of these patches dearly present the appearance of 
surface colours, or ‘Oberflachefarben*. 

If the projection method is used the result is different. When figures 
are projected on to an opaque screen, or particularly when they are 
projected on to a transparent screen, they have more the quality of film 
colours, *Flachefarben’,and the objcctsappear as simple ‘coloured shapes . 

The La unchin g Effect is found in both types of experiment, and 
occurs irrespective of whether the subjects have made thousands of 
observations or are observing for the first time. ^ _ 

The differences, if any, are again gradual. In my personal opinion 
and that of some of my collaborators, the effect is better in the ^e 0 
the disc method. Possibly, however, this is due to accessory circum- 
stances such as the presence of the slit, etc. Other subjects who arc 
excellent observers hold the opposite opinion, so that once again it 
Would be necessary to have recourse to statistical research to dctcnnme 
this point of detail. 

There can be no doubt, then, that the ‘phenomenal na^ ot me 
objects is of Httle importance in the production ofthc causal impression. 
That is an important condusionj and we have, therefore, tnc 10 m 
a countercheck by further tests. 



CHAPTER V 


The Phenomenal Aspect of the Objects 

ments onh^chtag pafonned various experi- 

were of differerr ^ projecuon method) in which the objects 

di-el ™-e?frt:^~ “““ 

could thus be as high as i -aoo -n!;’ T ^ 

to 3 metres Tn * ^^® ®^s^rvation-distance was from 2*50 

particular when the Doint"f' ““ditions for these experiments - in 
ieg Effect is Drodu»d ° 1“^““ ts fixated throughout - the Launch- 
differences of decree ?°“^dmes, admittedly, there are 

variations between subiects* ™Pression, and there are also individual 
that the Launchina FfP.^ ' •u™* mentioned, for example, 

others saw no such differr^ ^ digger than B, while 

formed manylllf^^lfP^ if t^ experiments were per- 
in any case - and this is wh-i? certam systematic influences; but 

^cc in size, within the 

rr!!°?'?'”“'d'obiects(andThelovr^^^^^^^^ 


uiai uus influence mav tn , on tneir apparent speed 

the apparent relative speeds nf ’’“u ’’o operative here in altering 

considerable difference to ,h,1“‘*'’^*®'^‘’°diects. This may mahea 
, Tftc tame is tme of diffe' “ “U be seen later. 
scmi-circIcs put toeetb^^*^ ^ shape. We have used squares, 
and horizontal lines Cio^ “lomcnt of impact, rhombi, 
f^^ung in the direction of the triangles on their sides and 

sorts of combinations of thwe Wc have produced 

* “ different one as obiccr B* a shape forming object 

produced regularly. ^ the Launching Effect was 
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In other respects everything was the same as in the ordinary ex- 
periments. The ball and the bri^t-coloxired circle started some dis- 
tance away from each other; the ball began to move towards the circle 
and stopped at the moment when it came into contact with it. At this 
moment the circle began to move. 

The observations were made at different distances, and even at the 
very short distance of 50 cm., and observers always fixated the point 
of impact. The room as a whole was well lit, and the phenomenal 
difference was thus quite plain. 


The result of this experiment is absolutely clear. The Launching 
Effect can be quite as evident, quite as ‘good*, as in the most successful 
experiments described so far. 

This fact has been confirmed by a large number of people, and in 
particular by at least a dozen subjects who were experienced scientific 
observers in different fields. 

From all this we may conclude that the causal impression which appears 
in the Launching Effect is independent m principle (if we disregard the 
possibility of gradual differences) of the phenomenal aspect of the 
objects. 

This is a very important finding. In the first place it is a direct reply 
to the view widely held by outsiders that it would be absurd to try to 
produce a true impression of mechanical causality without using ‘real 
substantial objects. 

Secondly it shows that the ‘status* of the objects in no way alters the 
impression of causality, and that the ftct that the objects belong to 
different ‘worlds*, as I have just called them, does not necessarily act as 
a segregative factor in these experiments. 

Moreover - and this is a claim which we have made already - the 
causal impression persists even in the face of direct opposition from the 
faas of past experience. We know perfectly well that a ‘real’ ball cannot 
‘drive away’ or ‘launch* a reflected image or a shadow. It is in defiance 
of this knowledge that we actually see the launching of one by the other. 
Moreover all the causal impressions mentioned in this book have 


ann of very light material, 35 an. long. The baU was fastened to the ^d of it, 
and was thus 45 cm. from the centre of rotation of the apparatus. H was mus 
possible, by means of the toothed segment, to make the b^ mov 
a fixed ^stance, and start the movement of projector B at the mom 
baU amved at the end of its course. ^ fnclined 

The image of the circle produced by projc«or B was accessories 

ourror situated beside the observer. It was possible to hide aU the accessories 
by means of a screen of appropriate size. 
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carried out by the projection 
the contour of th ° t,' ^ ‘™cges was generally exact, with the result that 
themrall^' clear. This, as we know, gives 
of blurring^die outline. interesting to examine the result 


through bad launching, except that 

hje ro^d coIoreKesTK!r-“ “Ocular masses, 
the neniimKf,% 'ri._ j- imprecise edffes merffinp into 


like round coloured patches of blurred circular mai 

the penumbra. The diameter ofrti * imprecise edges merging — 
30 to 50 cm. per sec th^^K mm., the speed from 

metres. The background was fai^SrS“afed““ 

conditions; 4e impre^foTfs”^'''' obiects is greatly reduced in these 

substantial thing of thr^rd**^^ Launching Effect by using a 
coloured ‘image’ or simnu cu one object and a bright- 

cstrcmely sceptical as to thf ^ ^ other. We were 

Ibis experiment; in fact it positive result in 

factors miphi- in*-- . to us, a t>rioriy that innumerable 


tht« as to tJ 

mis experiment; in fact it j *' ”* *•'■‘““6 **“>' posiuve result m 
factors might intervene and ^ P^'ori, that innumerable 

Is perceived! In panicuhr ^ t.^ structural organisation of what 
^^veen the phencmenTnnnL?"^^^^^^^ enormous difference 
segregative influence and objects must have a 

<lffl«=ut ‘werlds-. appear to belong, as it were, to 


“ ‘"‘’'■c aicng a htrif “ T'^'" 'S mm. in diameter. 
“ “tdboard®^ t 6° mm. long and .5 mm. 

The ^^„r‘ the baU whl*! ""mded in such a 

d of its course. 


Ohiect r4mi,tc1 T ‘h" S'*''' 

^Clc°tavdjcd'rd°' '* 

85 cm. per see.* ^ ® distance of about lo cm. 


, SCC.» 

*0 produce the* m 
The .h,e orp““J”- ”^^,^,.he 

p- 3 S) TO fined wiu. a rigid hotironial 



SUMMARY NO. I 


Resume of Chapters III, IV, and V 

From the experiments described so far there is sufficient evidence to 
show clearly that the Launching Effect (in the case of launching-by- 
striking) must be considered as a perceptual Form (Gestalt). It is charac- 
terised by a specific internal structure, and occurs when there are certain 
defimte conditions of stimulation and reception. Like all perceptual 
Forms it disappears as a result of appropriate modifications in the 
stimulus-conditions, or as a result of changes in the observer’s attitude 
which lead to the substitution of a different Form. 

Certain groupings of stimuli arc sufficient in themselves. When these 
occur the causal impression is distinctly favoured ; it is forced on us, and 
withstands fairly considerable changes of attitude. Other groupings, 
again, are ambiguous, and the impressions appear to be far more de- 
pendent on these changes of attitude. 

All these conditions are controlled by the general laws of the struc- 
tural organisation of perceptions; and this enables us on occasions to 
make the causal impression appear in o)aditions which, from the point 
of view of common-sense mechanics, are paradoxical. 

It is therefore quite out of the question to regard the causal aspect 
of the Launching Effect as due to an *act of interpretation* on our part, 
or to suppose that, under the Infiuence of past experience or in some 
other way, we ourselves invest certain basic impressions of movement 
with a ‘meaning*. On the contrary there is actual perception of causality, 
in the same sense that there is perception of shapes, movements, ^d so 
on. These expressions arc logically similar; and in each case it is a 
question of specific phenomenal data, whose appearance is linked with 
the action of a particular system of sensory stimulation. 

In the preceding chapters the study of the internal structure of the 
Launching Effect has been limited to an examination of the part played 
by the objects as factors in the total organisation. ^ _ 

The first part which they play is of maintaining the _ 

between the two movements which comprise the Launching > 
i.e, the movement of the object which dehvers the blow and t o 
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reSin”™*' f-T” weU that 'in 

re^ty no causal influence was operating. 

conchsior^f tt^Pter point the way to an important 

mote or less ofthe^'l! ‘”'P'^““““ ®till be produced irrespective, 
therefore denenA “™^t'al charaaer of the objects, if it does not, 
of die causal imm ™ ™ I^tticular nature, that is because production 

of seme kind. In'^oAer words Pt<tsence of objects 
by the obieas f Launching Effect the part played 

/e»r P"P“=* “t“tned - is to act as 

The 4ZZ1ZZ:::- “• “ -<^pc/n„si„y uyems. 

kind whatsoever. P'*” played by objects of any 
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thus acts as centre of reference for this movement. This gives the move- 
ment a special character which I call its polarisation. Polarisation can be 
of two different sorts according to the position of the centre of reference. 
When the centre of reference and the direction of movement coincide 
there is direa polarisationj and the movement has the appearance of 
‘going towards’ (Approach Effect); in the opposite case there is inverse 
polarisation, and the movement has the appearance of ‘coming from* 
(Withdrawal Effect). This relationship between the two objects, how- 
ever, exists, once again, only within certain spatial limits, beyond which 
the movement remains unaffected by the presence of the motionless 
object; the latter is then situated beyond the radius of action. The size 
of the radius of action is about the same as for the Launching Effect, 
and in this case too it varies proportionaliy with the speed. 

There are thus very close analogies between the complex phenomenon 
of launching and the simplified ones of approach and withdrawal, and 
this throws some light on certain characteristics of launching. Indeed it 
is reasonable to suppose that these characteristics derive genetically 
from those which are found in approach and withdrawal. Consequently 
we may apply to the structure of the Launching Effect the important 
concepts of centre of reference and polarisation. 

Now in the Type-experiment of launching the two objects art in turn 
as centres of reference for their respective movements. There is there- 
fore a change of centre of reference at the point of impart, and the two 
objects act alternately as polarisers of the movements. This is the second 
function which they fulfil in the Launching Effect 
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object launched. This is important, since the conditions necessary for 
the production of the causal impression tend to destroy the distinction 
etween the two and fuse them into a single movement, as is proved by 
several experiments described above. 

Thus other factors must intervene to counterbalance this influencej 
show that distinguishing between the movements 
IS oun up with segregating the objects which perform the movements, 
Md ultimately with the conditions which ensure this segregation. From 
s point 0 ^ew, then, the objects exert a segregative influence on the 
movements. This is their first function in the Launching Effect. 


ea^°ml!J? Launching Effect differ from 

allv phenomenal character, even though they are physic- 

for a * * a* character, possessed by each, is to be seen only 
limits of cither side of the impact. It is only within the 

the launchin movements ‘have something to do with’ 

= these limits they are just plain movements - 

ThesfS„?^‘’°^“‘™ “> ^P^tial frame of the whole, 
a function of which we have given the name radii of action, are 

it. They set objects and increase proportionally with 

launching. The act' spatial and temporal, to the action of 

view, onlv from fK ^ effect begins, from the phenomenal point of 
near to obica B fn^ object A has approached sufficiently 
B, in depanin? n-, ^^,®''^^^**^*’®<^nsofaction, and it ends when 
distance is the aciive^T ■ radius of action. This 

expressed numericall^^^^^ causal period in the strict sense, which, 
and lasts only a fractio* •^han a few centimetres in length) 

if a suitable method i^used^^™^^ ” amounts which are easy to measure 

A reduction of the r i. 

radius of action does movement within the limits of the 

extent of the movement'' Launching Effect at all. When the 

the Launchine EfTprr j '^ery much greater than the radius of action, 
The specific charartr.° • place to the Relay Effert. 
hy the method of Launching Effect can be studied 

characteristics with those f This involves comparing these 

e produced in isolation ° °^tfac phases of launching when these 


ino;ing objea is the movement of the 

P^^nomcnahy related to tlm motionless object, which 



CHAPTER VI 


Spatio-Temporal Integration 

la investigating the conditions in which the Launching Effect appears, 
we have so far paid particular attention to the ways in which the two 
movements are distinguished. We must now examine the conditions 
as a result of which they become united in the total operation of launch- 
ing, They are of three kinds, viz. conditions of space, time, and speed, 
and will be studied in the next two chapters. 


I. TEMPORAL UNITY 

Even the most casual observations show that if there is to be a causal 
impression it is essential that the second movement should follow Ae 
first quickly j indeed this is so obvious that any research on the question 
may seem superfluous. There is nevertheless an interesting problem 
here. As soon as the Launching Effect is considered as a perceptual 
Form with a definite structure, it follows that temporal coniigmty must 
be a factor in the structural organisation, and the question arises as to 
what part it plays. Clearly we have here another case in which the 
method of genetic analysis is called for, espedally since we have already 
noticed on various occasions how close the relationship is between the 
Launching Effect and the continuous movement of a single object, an 
how easily one may pass from the former to the latter. (See expts. 7 ^ 
pp. 47 seq.) Consequently it is important for us to make a comparison 
between the effects of a halt, whether long or short, at the point 0 
impact in the case of launching and similar intervals between t e 


movements of a single object. • u • . rvoic 

Here, first of all, is a launching experiment performed wi me 


between the movements : 

Exp. 29. Tills is the same as exp. r except that 
series of intervals between the arrival of A and the P .... 

The series ranged from o to 224 milUseconds in steps ^4 _ 

apart. Ten different intervals were presented in a ran 
stant method). , ?n one the 

Three subjects performed two series of observa , oth-j. they 
two objects moved at a speed of 40 era. per sec.j 1 
moved at a speed of 10 cm. per sea 
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tiiehtaarchy of priority (to distinguish it from the hierarchy of speeds, 
et! »f priority is usuali; 

orioTt! ° in particular the tempori 
S of ^ “'’ioot in relation to the with- 

totrf of the object struck. This formation of a hierarchy can occasion- 

&mde ir\’“‘'“ of subjective factors, such as 

cemed with thff'f ,°*'ioots in the Launching Effect is essentially con- 
SSpee^vtnH tole can be filled by any obiocts, 

nv”rnh^r r* “ri their size, 

possible to produce a'norf «i*° absurdity involved, it is 

about the 'launchinff* nfl impression by bringing 

bite a wooden ball reflection or shadow by a solid object 

striking, but for^the^o^part a’'*" “ reference to launching-by- 

The principal difference 

immediately before the d Forms lies in the phase 

structural features whiVJi object moved. The essential 

that the two movements n ^rom our examination are; (i) 

cecds the other, (3) that the ^ ^rom each other, (2) that one suc- 

® ovement of the launched^ tOTOed into a hierarchy, and (4) that the 
regularly occur in all cases °f f polarised inversely. These features 
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which resulted in the impression of two independent movements 
being received in one case in ten; (v) the smallest interval which re- 
sulted in the impression of two independent movements being received 
in at least nine cases out often. 

In view of the variability found in experiments of this kind, we may 
regard the results as reasonably satisfactory; the figures for the three 
observers agree fairly well for both sets of speeds, the individual differ- 
ences, even in extreme cases, never being more than five-hundredths of a 
second.® In addition we foimd that a number of the individual varia- 


TABLB IV 


The Launching Effect 

Breahdown of stages according to time-interval 
(60 readings at each interval) 


Intervals (ms.) 

Direct Launching Delayed Launching 

Two Movements 

14 

100% 

0 

0 

28 

100% 

0 

0 

43 

100% 

0 

0 

56 

97% 

3% 

0 

70 

65% 

35% 

0 

84 

32% 

68% 

0 

98 

18% 

70% 

13% 

112 

-5% 

68% 

27% 

126 

0 

51% 

49% 

140 

0 

29% 

71% 

*54 

0 

3% 

98% 

168 

0 

1% 

99% 

182 

0 

0 

100% 


tions in time-interval for the different stages were not statistically 
sigmficant. This, however, is a side-issue in relation to our main pur- 
pose, which was simply to discover the general trend of the results. 
From this point of view it seems that the most telling way of setting out 
jhe results is to determine the frequency with which the three stages 
occur at different time-intervals. This has been done in Table IV, 
where the data provided by all three subjects for both speeds have been 
pooled. This, I agree, is not a very accurate procedure, but it has the 
advantage of giving a clear bird's-eye view of the approximate timc- 


mtcrvals which we wanted to know. 

From Table IV, and from Fig. 5, which shows the same results m 
graphical form, it can be seen that the impression of dirca launching 
* See also ihc rcsulu of exp. 39, in which objects A and B 

40 and 1 1 cm. per sec. rcspccuvcly.TbcscarciobcfoundmTablcVIII,!,?- 4- 
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f brings about specific changes in the 

!mnrree°t^'i • are gradual, and the impressions shade 

Nevertheless it is possibie, from the 
\vith sufficiV observers, to distinguish three different stages 

stage when Efiect. At the second 

ei/f ’bm T V “ impression A still mmittak- 

the third staL h’ “bf Pia“ only after some delay. At 

placed bv an impression disappears, and is re- 

form a ‘whole’ - °i^““essive movements of two objects which 
internal links. * ** ** loosely integrated, there being no 

TABLE rn 

The Launching Effect 
mervah in relation to the different stages 
o/rft Laimching Two Movements 

7/m i/ro 9/.0 


Frequendes: 9/.0 „„ 

*• -d and B ^ SQ ^ ^ 

Go.! 

It 'i* 

Mo.; 

jkf 

Mean: 

100 


7/10 

ti2~r40 

112 

84-112 

84-112 
84 
112 
105 


140 

98 


112 

98 

IZ2 

ZI2 


154 ms. 
154 ms. 
f54 ms. 

140 ms. 
112 ms. 
168 ms. 


itican: 5j — 100 1. 

_ The figures fof^ . ‘°5 „2 147 „ 

“ Table in. This tabk 0“ 'aperiments will be foui 

. in milJiscconds- fit tf. i columns for each subject, ai 
■mptession of direct launchinn't..- interval which resulted in : 
(mne out of ten so as to m- • ^ ‘^ncivod in the nine cases out ^ 
crepant case); (fi) influence of the occasion 

~ being re^S “‘“val which resulted in such an in 
i e. . .^“i’ed in the impression ncu*?* ™ 1“’ 1“!^ 'bo intorva 
' > I "oeived in seven cases od launching being dominant 

as seven time^oS ‘“liiecn did?or''T' ."b*'* fallow, there was a 

v»hich Uic ^cn ihii hann this impression as man 
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Examination of Table IV shows in addition that the impression of 
feet lamching can be produced, at any rate at times, until the time- 
interval is about one-tenth of a second. 

Delayed launching can be seen when the interval is as little as one- 
twentieth of a secondj and becomes more frequent when it is about a 
tenA of a second, and is still found in exceptional cases until the inter- 
val is about a sixth of a second. It disappears for good when the interval 
reaches about a fifth of a second. 

As can be seen, the distribution of readings for the three stages shows 
considerable overlap. This accords with the very important fact that 
em is a continuous gradation in the impressions. In the present case, 
as m all cases involving perception of form, the dilferences are not 
c ear-cut. Just as it is possible to have the impression of a shape that is 
more round or less round and of one that is more square or less square, 
so It IS possible to have the impression of a Launching Effect, or in 
general, a causal influence, which is more pronounced or less pronounced, 
more clear or less dear, ‘better* or ‘poorer*. There are differences in 
egree, and these correspond to definite stimulus-conditions and to the 
size 0 the time-intervals in particular. This is a fact which has constantly 
een rought home to us during our research, and in the course of this 
ook we shall meet many more examples of the same thing. 

t IS scarcely necessary to point out that such gradual differences 
^2nnot be fitted into any theory which denies that there is a causal 
impression existing sui generis. 


^^sriment whose results we have just analysed should be com- 
c With the following one, which was carried out in s imilar condi- 
ons s^pt that the two movements were performed by a single 
but^^* ^^periment has already been mentioned (exp. 3, p. 43), 
vie to study the result from a qualitative point of 

w, whereas we are concerned now with quantitative data. 


wav Si conditions of exp. i were modified in the following 
th^n suppressed; object A moves off, stops in its usual place, 

Th 3 gdn and travels for a distance of 5 cm. 

in sten could be varied from o to 224 milliseconds 

for caS ■ milliseconds. Ten observations were made by each subject 

fir/i.- / interval, and the different intervals were presented in a random 
or^r (constant method). 

36 scries of experiments were carried out, one with a speed of 
• per sec., and one with a speed of 9 cm. per sec. A scries of 
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is produced consistently only when the time-interval is not more than 
50 milliseconds. In this connexion it is worth noting that the observers 
very often mentioned that the Launching Effect was ‘better’ in cases 
where there was an interval of 30 to 40 milliseconds at the point of 
impaa than in cases where the second movement followed immediately. 
This must certainly be attributed to the length of time required for the 



Fig. <. 77w f laZmEIIIsec 

Bond's launching 

‘riscofcxdtaiion* i Two movements 

receive a fully devf ^ a necessary for the observer to 

halted at the centre ®^°sory impression of object A after if has 
^tenr, obscr\*ers ofr^ intervals are very short or non- 

not meet at all the ^ impression that the two objects do 

i“ppcns all ihc*mnr^^ neither contact nor impact. This 

Now the greater the ° ^ speed of the movement inaeascs. 

^ffcrcncc between ihe*^^- • movement, the greater also is the 

imd that produced bv produced by the object in movement 

rhe lime taken k» .u. . ^ °Djcct after it has come to a halt; as a result 


imd that produced bv produced by the object in movemci 

rhe lime taken by the ‘ ^ ^ ^ 

our disc cjperunents tvT* must necessarily be longer. I 

we used, we may recl^n degree of illumination wbic 

observed data that the .-"^^^^^^^^^^^^^c^^^cyoathebasisofou 
30 milliseconds, ^ excitation* is approximate!; 
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Examination of Table IV shows in addition that the impression of 
direct launching can be produced, at any rate at times, until the time- 
interval is about one-tenth of a second. 

Delayed laimching can be seen when the interval is as little as one- 
twentieth of a second, and becomes more frequent when it is about a 
tenth of a second, and is still found in exceptional cases until the inter- 
val is about a sixth of a second. It disappears for good when the interval 
reaches about a fifth of a second. 

As can be seen, the distribution of readings for the three stages shows 
considerable overlap. This accords with the very important fact that 


there is a continuous gradation in the impressions. In the present case, 
as in all cases involving perception of form, the differences are not 
clear-cut. Just as it is possible to have the impression of a shape that is 
more round or less round and of one that is more square or less square, 
so it is possible to have the impression of a Launching Effect, or in 

general, a causal influence, which is morepronouncedorless pronounced, 

more clear or less clear, ‘better* or ‘poorer*. There are differences m 
degree, and these correspond to definite stimulus-conditions and to the 
size of the time-intervals in particular. This is a fact which has constantly 
been brought home to us during our research, and in the course o s 

book we shall meet many more examples of the same 
It is scarcely necessary to point out that such S^a 
cannot be fitted into any theory wluch denies that there i a 
impression existing sui generis. 


The experiment whose results wc have just condi- 

pared with the following one, which was came ^ sinclc 

tions except diet the two ntoven.en« were 
cbieet. Ttls e^eritnent hat 

but our purpose then was to study thcresult Iromaq 
view, whe^ we arc concerned now with quannuuve data. 

,■ ■ f I were modified in the following 
Exp. 30. The condinom off, stops in its usual place, 

way; object B is suppressed, objert j;.,ance of 5 cm. 
then moves offagi^ ™Sd be varied from o to 224 milliseconds 
The length of the ^“”"ioos were made by each subject 
SrS interotSe Wren, intervals were presented in a random 

”^^i1e“rorS:ten.s 

36 cm. per see., and one with a spcca oi y 
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additional observations was made with a speed of 72 cm. per sec. 
In all three series the object moved at the same speed before and after 
Its halt. 


The descriptions given by the observers enable us to confirm the 
eastence of the specific stages mentioned earlier and to mark them off. 
iRt Aere is^continuity of the movement, with or without the object 
emg caught on something; secondly there is a discontinuity which is 
whole, i.e. the ‘movement in two 
tages ; hn% there is the impression of a halt, or definite pause, and 
oge er m this the impression of two separate movements. It is an 
wsenual feature of the ‘movement in two stages* that it is not equivalent 
a mvision into two movements. The unity of the whole in this case 
i. common to hear subjects spontaneously using 
in two ctn*!? '• • ^ the oddity of the situation; ‘a single movement 

that strlfthrc ^ It is only on reflection that they realise 

y the only thines that tKfrp. aj-gnjovc- 

‘ 1 of twc 


Aat str 

mcms A that there can be 

Ecnuinelv sena ^tnprcssion of duality, i.e. an impression of two 
Sc ““'y « 'he third suge. 

Umtcto. '‘P®'' ‘he same plan as that adopted for the 

in nine cases out of h^‘''™n which stiJi results, 
hnpression being given of continuous 


movement (iurdkg r “pression being given of cor.—-- 
thc obicn bccomp. ^ u ““hh™* movement and movement in which 
which results, in at IcSt'n ' “™'‘h“g); (ii) the longest halt-time 

(iu) the longest halt tin, impression of continuity; 

in n ® . nait-tunc which results in nn .mnnt 


niucn results, in at least nn. „ • ^ ' .ongcL — 

(iii) the longest halt-tin,, i.^^ “ impression of continuity; 

iu two stages beinn d ' ***’'^ ‘'““its iu an impression of movemeni 
tea; (iv) ihc shoitest^h^^f^-^* appearing at least seven times out of 
gtven, in at least one which results in an impression being 

(v) the shortest halt-tS^^ distinct movements; 

given at least nine times^^t ^ ^ impression of a halt being 

speed (72 cm. obtained when the highest 

attempt to distinguish because in these conditions any 

business. In the case of stages was a somewhat imcertain 

never clearly passed* a Go* and Mo. the continuity stage was 

this experiment was^in...^ ■ “Seconds (the maximum uscd in 
stiU th. i ; ''^_‘muffiaent to break th. ..a was 
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Stage where there is a duality of movements was never reached, but in 
this case the impression of the object becoming ‘caught’ on something 
continued imtil the length of the halt was 112 milliseconds (instead of 
70 milhseconds as in the case of the other speeds). 


TABLE V 

Successive movements of a single object 
Time-intervals in relation to the different stages 


Continuity Discontinuity Halt 


Frequencies; 9/10 i/io 

I. Speed ~ 36 an . per sec . 

7/10 

i/io 9/10 

Go.; 

42 

70 

70-84 

84 

112 ms. 

Mi.: 

42 

70 

70-112 

98 

154 ms. 

Mo.: 70 

a. Speed = 9 an . per . see . 

1 12 

112-140 

140 

168 ms. 

Go.: 

42 

5 ^ 

56-98 

84 

112 ms. 

Mi,: 

42 

70 

56-70 

84 

II3 ms. 

Mo.: 

70 

98 

98-112 

112 

154 ms. 

Mean: 

51 

78 

90 

200 

135 ms. 


The results obtained in the case of the two other speeds are fairly 
similar to each others indeed the slight differences between them are 
not large enough to be taken into account.^ It seems, however, as if the 
first two stages tend to reach slightly higher intervals when the speed 


is 36 than when it is 9 cm. per sec. 

This fits in with the numerous observations which go to show tlut 
there is a stronger tendency towards unity of the whole the higher the 
speed. This tendency becomes noticeable, however, only when the 
speeds are very fast. ... u. • 

When we compare the results given here wi osc o 
the launching experiments, there is a itaires') 

between the time-intervals (in their rclatiomhip to ^ /bem cen 10 

volvod than it is in the ease of the Launehtng Effect, -^s ts easy to 

. -t --«.-rimcnr. XI. in wluch the »uccciuvc 
* See also the results in the simto rcspcahcly. These arc to 

movements had the speeds of 36 and 1 1 cn- P“ ^ 

be found in Table X, i» p- 
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understand. We find the same tendency if we compare the frequencies 
for the movements of a single object in Table VI and the corresponding 
curves (Fig, 6) with Table IV and the curves for the Launching Effect 
5)- The similarity of the results is immediately obvious. 


TABLE VI 

Successive Movements of a Single Object 
Breakdown of stages according to time-interval 
(€q readtttot nt 


Intervals (ms.) 

M 

28 

42 

56 

70 

84 

98 

112 

126 

140 

154 

163 

196 

The stages which t 


Continuity 

Discontinuity 

Halt 

100% 

0 

0 

98% 

2% 

0 

95 % 

5 % 

0 

57 % 

43 % 

0 

3 X% 

68% 

1% 

22% 

6l% 

17% 

9% 

66 % 

25% 

1 % 

45 % 

54 % 

1% 

36% 

63% 

1% 

23% 

76% 

0 

7 % 

93% 

0 

0 

100% 

0 

0 

100% 


d“rly launching experiment are 

he differentiated ' ^ throughout) to those which can 

“age of direct laii!!in- ' a single object. Thus (i) the 

(n) the stage of d I * ““'ap®nds to that of continuity of movement; 

stages; and rTn corresponds to that of movement in 

corresponds to tn ' when the causal impression disappears 

■nteVa^”" of movements. 

2nd duality of m^ viz. complete integration, two stages, 

temporal siimulus-r^”!f”^^* appear in both cases and in similar 
for unity which ooc ^ therefore claim that the factors 

sunilarity, good cont^*^ ^ of movements of a single object, viz. 

^^cs the different those whose operation deter- 

risc to different de ^ launching experiments. Here, too, 

to impressions of different 
^''•<^'onajt in two ff^ovanent corresponds unity of acliont w 

^^ovements correit!^^ launchings and to the duality 
fhus the Launchi tiisappearance of the causal impression. 

«tsufc that the mn, occurs only when the temporal conditions 

“amosements arc muted in one whole. 




Fio. 6. Succmive imvtmenu of a single otjeel. BreMosm of staga according to 
limt’interoal 
Dotted line— Continuity 
Continuous line— Discontinuity 
Dots and dashes— Halt 


2. SPATIAL UNITY 

Temporal contiguity is not the only thing nccessaiy to ensure the 
integration in one whole of the two movements involved in the Launch- 
ing Effect. Indeed, it is easy to show that this effect is obtained only if 
certain spatial conditions are sausfied also. Tlie purpose of the present 
section is to study these conditions. 


i. Spatial contiguity 

There is first of all the question of ‘action at a distance’. From the 
following experiment it seems that immediate rontact bctiveen the 
objects is not an absolute necessity for the producuon of the Launchmg 
Effect. 
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The introduction of a gap in the middle does not always destroy the 
Launching Effect. Thus a distance of lO mm. at the point of impact 
when we used a speed of 30 or 40 cm. per sec. has scarcely any effect on 
the result; often the impression is still that of A dealing a blow which 
launches B. When the distance is even greater, observer Mi. speaks of 
‘object A launching B without striking it*, and observer Mo. speaks of 
‘object A launching B with a fairly solid viscous medium as 
intermediary*. 

Once again, however, speed is the all-important factor. When the 
speed was 25 cm. per sec. and the gap 20 mm., the Launching Effect 
was almost invariably destroyed, whereas when the speed was 90 cm. 
per sec. this happened only if the gap was increased to 50 or even 70 
mm.; and even larger gaps, to as much as 500 mm., did not necessardy 
make the causal impression disappear. It seemed to the two observers 
that object A still had some sort of ‘triggering* influence on B*s move- 
ment. 


There is certainly mote here phenomenally than a simple temporal 
co-ordination between the movements; in other words the impression 
IS not like that produced if two objects are made to travel on parallel 
pajs wiA A stopping 20 or 30 mm. above B. 

ything which favours the int^ration of the two events in one whole 
accentuates the Launching Effea. This can be seen from the following 
espenment, which was carried out by the disc method. 


70 mm V' ^ modified here by the addition of coloured lincJ 
effecr^V mol ^ edges of the slit. This has the 

mm from A ‘corridor* which begins at a distance of 15 

mm. from object A and contains object B. 

mm object A brings it into the corridor. It stops 3 ° 

per sec.) * mimediately begins to move. (The speed is 40 cm- 


The impression of 
disappears, or at least 
removed. 


launching at a distance is quite clear, but it 
IS considerably weakened, when the corridor is 


causal “ certainly possible to produce ; 

« di^ance, and that this depends ci 

of action doubt be explained in terms of ^eradiu 

thcimprBsionofl™'!,'^'^”*'* “ obviously tha 

the two obiert. ■ produced only if the distance betweei 

a aulr&r, “ This, however, is onlj 

tuggesuon, and needs to be tested by further research. 
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ii. The relative orientation of the movements 

In all the experiments so far mentioned, the paths of the two move- 
ments were in one continuous line. Now, according to what we know 
about the perception of both static and kinematic Forms, this should 
be very favourable to the integration of the movements. A difference of 
orientation, on the other hand, might be expected to act in the direction 
of segregation and to weaken the causal impression in so far as this 
impression requires the unification of the movements. 

Several experiments were undertaken along these lines, and system- 
atic changes were made in the respective directions of the two move- 
ments while their spatial and temporal a)ntiguity was retained. 


Exp. 33, The easiest procedure is to alter the Type-experiment by 
shifting the starting-place of object B in such a way that the path wliich 
it travels is parallel to the prolongation of A's path. Object A sets off 
and takes up position immediately above or below B and in contact 
with it. At this moment B starts to move in its turn, and follows a 
route parallel to the prolongation of the route followed by A, 

For this experiment the projection method was used, the objects 
being circles 30 nun, in diameter, projected on a dark background. 
They moved at about 30 cm. per sec. The observation-distance was 
from i‘5 to 2*5 m. 

In these conditions there is no longer any impact between the 
objects, and the Launching Effect disappears almost entirely. It is 
usually replaced by the impression of triggering. This too is a somewhat 
unstable impression, and the result is often that the two movcmcnis 
appear independent. 

In the following experiments the paths travelled by the two objeas 
form an angle, but at the moment of impact object A occupies the same 
position in relation to B as it did in the Type-experiment. This necessi- 
tated certain alterations in our apparatus. 


Exp. 34. By means of the projection method the paths can easily 
be“f at^rlgKSS to each other. For 

two mirrors arc fiSd, one above the other m front of one of the pro- 
jectors. Each mirror is inclined to an angle of 45 a pctpraih^r 
axis between them This gives the unage a vertical motement on a 

^ee^pS The 

on to the same screen by a tnirt nuiror, j 


In other respects the experimental conditions were the same as those 
in the previous experiment. 
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Exp. 35. If the disc method is used, the arrangement for exp. i is 
altered so that the slit is bent instead of being straight, and the two 
halves form the required angle. The curve drawn on the disc must of 
course be altered to fit. 

It is not possible, however, to go very far along these lines without 
introducing clearly observable differences in the shape and size of the 
objects. In practice, the largest possible angle between the two branches 
of the slit is 105'* (compared with 180“ in the usual experiments with a 
straight slit). 


The experimental results obtained by using the two different methods 
are complementary, and there is full agreement between them. The 
fearer the angle between the paths^ the weaker becomes the Launching 
^til it disappears completely, or almost so, when the angle is a 
right-Mgle. When the angle is 155®, i.e. only 25“ off a straight line, 
there IS already considerable weakening of the Launching Effect. The 
ben^g of the path clearly breaks up the unity of the whole - a result 
til produced when a static line is bent. In this case, however, 

pronounced. This is no doubt because the presence 
of^o obieas has a segregative influence. 

tin«8 ? that we frequently come across similar combina- 

oe ^ ordinary life which are nevertheless looked upon 

bilita causality, diese results seem very peculiar. All 

nerfprtfj^ example, and even children playing marbles, know 

direrrin j ^ Striking another can send it off in a different 

that hit h ^ right angles to the direction travelled by the ball 

connexion is that of movements in 
when a opposite directions, particularly those occurring, e.g.) 
object suuiething electrically charged attracts another 

0 owing experiment reproduces a situation of this kind; 

object B are 7 or 8 cm. apart. A begins to 
begins to move in ^ siven moment B 

stroboscopic iumo • R direction at a very high speed. There is a 

rhis experimenr rushes up to A, which immediately stops. (For 
from those m^nt- ® method was used. The conditions, apart 
Some . * as for exp. i.) 

analogy betweenlh^”^^'^^^^^ spontaneously remarked on the 
this, no observe ^ ^Penment and the case of the magnet. In spite of 
link. The revived the impression of any causal 

ment of B was not produced nor even triggered off by 
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the approach of A. It was spontaneous and was merely synchronised with 
one phase in A*s movement. Incidentally, the descriptions given in 
physics textbooks are usually quite correct from a phenomenal point 
of view; they imply that the iron filing ‘move towards’ the magnet, not 
that they are seen to be pulled by the magnet. 

This example again calls our attention to the difference between the 
causal impression directly perceived and a mere causal interpretation. 
The fact that we know that the magnet exerts a causal influence on the 
iron filings is not sufficient to produce a causal impression. Indeed, in 
view of our findings on the influence of the orientation of the move- 
ments, it actually seems impossible to produce any causal impression 
whatever with the combinations of movements found in the magnet 
example. 


While we are on the subject it is worth mentioning that the orientation 
of the two paths in relation to the total framework, as well as the relative 
orientation of the movements when they arc at an angle to one another, 
seems to have some influence on the Launching Effect. We did not 
carry out systematic experiments on this question, but a number of 
incidental observations seem to show that when one of the paths is 
horizontal and the other at an angle to it, combinations of conations in 
which the movement is made from above downwards in the tilted part 
favour the Launching Effect more than those in which it is made from 
below upwards. 


iii. The localisation of the movements in the same plane 
The conditions of the launching experiment were modified on tim 
occasion so that the movements of the two objects should occ^ m 
planes set at different distances from the observer. This is more difficult 
to achieve than might be expected. The outcome in fact seems to be a 
head-on conflict between two opposing factors, those of integration 
which are operative in the Launching Effect, and those of segregauon 
which keep the two planes spatiaUy distinct. To 
segregation it is necess^ to introduce the most avoura c 
for noticing the third dimension. 

am 57 The oroicction method vras used here. The images of the 
obSS'tetS in diameter) were projened on to wo smaU 

objeets (cmtdcf ™ one in front of the other 15 cm. apart, and 

ta tat’ of l baeltgJound which was considerably farther off. 
p.c. — 5 
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The screens were so placed that from the observer’s point of view 
the second was partly covered by the first, but was 5 or 6 cm. higher and 
extended 20 cm. beyond it to the right. In addition, the first screen 
was brightly lit while the second was in shadow. All this was done to 
make it easier to distinguish the different planes. 

At the beginning of the experiment, object B, projected on the rear 
screen, was just touching the dividing line between the two screens - 
or so it appeared to the observer. Object A, projected on the front screen 
5 or 6 cm. away from this dividing line, began to move and reached the 
ne at the end of its path. At this point the two retinal images were side 
by side, as in the Type-experiment; and B in its turn began to move, 
th were horizontal, and apparently prolongations of each 

T^e observer, sitting 1*5 metres from the front screen, had his head 
^ed m a head-rest, and fixated the point where object B touched the 
ivi ing Ime. Object A moved at a speed of 25 cm. per sec. and object 

T ”■ conditions very favourable for giving rise to the 

Launching Effect. & e» 


The results of the experiment were quite unmistakable. When the 
0 server can see the difference in planes clearly, there is no question of 
object moves on the plane to which it belongs 
nnnf tcfetence), and there is no impression of 

thf withdrawal of one object in relation to the other; thus 

the ^0 movements seem absolutely independent, 
thrpp ^be results obtained from binocular vision by the 

is useH f °^servers. Mi., Mo., and Nu. When monocular vision 

the ob^ especially when a small screen is used, so as to conceal from 
matfpr ® J;trangement of the screens and their outer edges, the 

on the ^bere is only a simple background 

these conHV*^ half of which is lit more brightly than the rest. In 
This Effect is produced, 

tion of the shows once more that if we bring about a modifica- 

different case by making a distinction between 

causal impression Placing one objea in each plane, the 

It dZ dtaappears completely, 
influence of necessary to devote further time to considering the 
clearly nossihift properties of the movements, although it is 
on the subiert ^ considerable amount of further research 

ciently shown *b u point as far as we are concerned is suffi' 

the Launching ^ previous experiment. There is a better chance of 
ect appearing, and the impression is a clearer one, » 
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the paths of tlie two movements are placed in relation to each other in 
such a way that the conditions favour the formation of a simple and 
strong spatial unity.^ 

This conclusion links up with that of the previous section on the 
question of temporal contiguity, and in general we can say that, /or the 
production of the causal impression of launchings spatio-temporal conditions 
are required which particularly favour the integration of the two move- 
ments in as complete a unity as possible. 

* No special experiments were performed by us to study the influence of 
spatial conditions on the continuity of the movement of a simple object. Such 
experiments seemed superfluous in view of all that is known on this subject, 
and particularly in view of the results obtained by Metzger. 
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The screens were so placed that from the observer’s point of view 
the second was partly covered by the first, but was 5 or 6 cm. higher and 
extended 20 cm. beyond it to the right. In addition, the first screen 
was brightly lit while the second was in shadow. All this was done to 
make it easier to distinguish the different planes. 

At the beginmng of the experiment, object B, projected on the rear 
screen, was just touching the dividing line between the two screens - 
or so it appeared to the observer. Object A, projected on the front screen 
5 or 6 cm. away from this dividing line, began to move and reached the 
hne at the end of its path. At this point the two retinal images were side 
by side, as in the Type-experiment; and B in its turn began to move, 
^e two paths were horizontal, and apparently prolongations of each 

T^e observer, sitting 1-5 metres from the front screen, had his head 
3 head-rest, and fixated the point where object B touched the 
vi ng Ime. Object A moved at a speed of 25 cm. per sec. and object 
at 10 cm. per sec, - conditions very favourable for giving rise to the 
Launchmg Effect. b & 


The results of the experiment were quite unmistakable. When the 
0 server can see the difference in planes clearly, there is no question of 
fo Effea. Each objea moves on the plane to which it belongs 

reference), and there is no impression of 
tbf t withdrawal of one object in relation to the other; thus 

the two movements seem absolutely independent. 

results obtained from binocular vision by the 
is Nu. When monocular vision 

the nKc ^ ®^P^^3lly when a small screen is used, so as to conceal from 
matter ® arrangement of the screens and their outer edges, the 

on the In that case there is only a simple background 

^ese con^r-'’ half of which is lit more brightly than the rest. In 
Effect is produced. 

tion of the shows once more that if we bring about a modifica- 

hy making a function between 

- 

influence of necessary to devote further time to considering the 
clearly nos^iihie'l properties of the movements, although it is 

on the subiert 'Tu^^ ^ considerable amount of further research 

ciently shown h u point as far as we are concerned is suffi' 

the Launching pa- ^ experiment. There is a better chance of 

ect appearing, and the impression is a clearer one, n 
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I. THB COMMON SPEED OF THE OBJECTS 
AND THE CAUSAL IMPRESSION 

First of all it is worth pointing out that the causal impression is greatly 
affeaed by the speed as such when this is identical for the movements of 
the two objects. The following experiment serves to illustrate this. 

Exp. 38. This is the same as exp. i, except that the movements of 
the two objects are given the following speeds: 0’4, 0-7, it, 1*4, 1*8, 
2 ' 7 > iij 13, 20, 25, 27, 40, 80, and no cm. per sec. The highest speed 
is thus 275 times as fast as the lowest. 


The most perfect impression of launching is given with speeds between 
20 and 40 cm. per sec. and even a little higher. In view of the size of the 
objeas, as I pointed out earlier, this is quite a high speed. 

When a different range of speeds is used, the impression is less good. 
This is particularly true when the speeds arc very high, e.g. no cm. per 
sec. The causal impression then disappears completely, and is replaced 
by the Tunnel Effect of expts. 7-10 (pp. 47 seq.). This is doubtless 
due to the fact that the high speed strengthens the tendency to direct 
integration of the two phases of movement, and perhaps also to the fact 
that when the objects change over with such rapidity it is no longer 


possible to discriminate so precisely at the centre. 

At speeds of 10-15 other hand, the impact is 

slight and lacking in vigour, and the lower the speed the less do we get 
the character of an impact at aU, Instead there is a simple contact, but 
one which still has the effect of driving B off. When we reach a speed 
below about 3 cm. per sec., this impression of B being driven off by A 
also weakens considerably^ the movement of B tends to become 
autonomous and the contact appears to do no more than trigger it off. 

The existence of a range of speeds partit^ly favourable to the 
Launcliing Effect is easy to understand, provided we admit the hypo- 
thesis, which seems forced upon os, that speed acts as a factor of 
integration. When it is high, it overcomes the fartors of segregauon, 
and the two phases of movement fuse with one another ^d thus ^ve the 

impression of a continuous movement; when it is ve^ ow, t ® 

of segregation assert themselves more dearly; when it is mtermediatc, 

^ To appreciate the results of noTthc oSJ^tiLnSiSia! 

si2eof thcobje«s, whi^:his a^ut 5^ s^ ^ 

which IS 1-50 m. If the obj^ Iwted a ^ probable that we should find 
no doubt be different aUo. Ncvcrtbelw K u prowoie 
a range of similar impressions if appropriate p 



CHAPTER VII 


The Speeds and the Hierarchisation 
of the Movements 


We have already had occasion to use the concept of ‘hierarchy^ and we 
have seen that from the beginning of the first phase of the Launching 
ifect a hierarchy of priority was set up, ensuring the dominance of 
the motor object. So far, however, we have not taken into account 
the ratios between the speeds of the movements which are causally 
linked. 

This question is connected with the genera] problem of the relations 
which must exist between ‘effect’ and ‘cause’. Is it absoiutely necessary 
^ t ere should be similarity between the two, and how pronounced 

must this similarity be? 

I el®’''™ “ ^80 of the spatial conditions of the 

naimching Meet certainly show that spatially a high degree of similarity 
It identity of plane and similarity of direction, 

in tiiiQ V. in view of all the data which we have collected 

virtiiP sunnily docs not intervene directly, but only in 

in a «iific»i f ^ which it has on the integration of the two movements 

this reason why we were concerned with 

tlus quesuon in the last chapter. 

able arises with regard to speed. Is it indispens- 

passive obi causal impression that the movement of the 

active one ? 

thecausdimnrrfc-^^' suggest this. They show that 

the passive object'^d °f 
speed immedtat i ® phenomenal reduenon of 

betweeTShfl^"^'"''^'^^P^«-“otbcr words, wh^ 

None the les<i Jl ^nvements is accentuated rather than diminished, 
ditions of r tnost favourable con- 

question of inf.-H " 1 ® Effea, and this is not merely a 

importance. interest; it is of considerable theoretical 
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Stance, when observations arc made at a great distance, as in exp. 9 
(P* 49). 

These points were studied systematically with three experienced 
subjeas who had performed the whole scries of experimentsj in this 
case they made ten observations at each interval. The results were also 
confirmed at different times by a large number of other observers. There 
IS therefore no doubt that a reduction in the speed of the passive object 
m relation to that of the aaivc one strengthens the causal impression. 

By contrast, if the experimental conditions arc reversed, i.e. if the 
speed of B is increased, the results arc completely different. 


Exp. 40. This is the same as exp. i, except that object A moves 
at one of the following speeds: 29, 25, 22, 18, or 15 cm. per sec., while 
object B moves at a speed of 40 cm. per sec. This makes the ratios of 
A and B ::i-4, i: i-6, i:f8, i:2*2, and 1:27. The experiment was 
performed with the same subjects, and the same intervals were used as 
before, except that in this case the upper limit was 126 milhseconds, 
since this proved to be sufficient. 


This experiment gave a very curious result i the Launching Effect 
disappeared completely when the speed of B became noticeably greater 
than that of A, and was replaced by the impression of triggering. 

Another point of interest was that the ratio of speeds most favourable 
for the causal impression also produced the clearest impact.® The im- 
pact is more violent when there is a descending ratio of speeds than when 
the speeds are the same, and when the movement of the second object 
is faster, instead of the impact there is a simple contact. The last wo 
experiments also reveal the very striking fact that there is no parallelism 
between the causal impression and the degree of physical force. In- 
stead the impression is rather better and more stable when the efficacy 
of the ‘cause’ - as shown in the speed of the projeetBe - is less ! The same 
holds in the case of the impact. Its character of violent or vts viva is 
the more pronounced the slower the second movement m relauon to the 
first, and reaches its maximum when the object struck remains sull 
(or comes to meet the motor object), i.e. when ^e impact as no per 
ceptible effect, and the causal impression is enurely absent . 

These are fresh paradoxes to add to iose whrch we hav^e ™tered 
already. They mate it quite dear - and I do not wish “ '>’0 

- that the causal impression is independentof acquiredknowledgeof th 

movement of bodies. 

* The impact is not, of course, a “*“?***? -vnulsion 
sion, as is shown e.g. by cases of launching- y 
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we see the establishment of the special equilibrium between the factors 
of integration and segregation which is charaaeristic of the Launching 
Egect.2 


2. THE RELATIVE SPEEDS AND THE CAUSAL IMPRESSION 
The common speed, however, is not the only factor here, and a relative 
difference between the speeds of the two moving objects proves to be 
even more important. Such a difference tends to induce a hierarchy in 
the sense that the faster movement is phenomenally the more important, 
is likely to dominate the other. Consequently it is possible to com- 
bme^e different influences of this factor with the hierarchy of priority 
which IS essential to the Launching Effect. Thus the Launching Effect 
e strengthened or weakened according to whether the influence of 
^ ^ ^^r^chy of speeds operates in the same direction as the hierarchy 
0 priority or in conflict with it.* This enables us to study in more 
et t e part played in the causal impression by hierarchisation. 

A senes of tests was carried out with this purpose in mind. The first 
onsisted m making the movement of object A faster than that of object 


a sdS except that object A moves at 

(the ratio ®hject B at a speed of ii cm. per sec. 

of between a speeds thus being 3-6 : i). In addition, intervals 

inttoduced betweenllStovTmSis” 

the sneeH^ T f ^ impression is a better one than when 

experiment n seems that the relative speeds used in this 

perfect cnnHiH extent the absolute speeds, provide almost 

impression seems to be requiredfor agood 

point to of subjective assessment. Objective indications 

than when th/» * j changes in observation-conditions in this case 
• See P-e to disappear, for in- 

65. 

and B after it, were at Hiff Abeforetheimpact 

P^cnts on Launchine!in speeds, should not be confused with the ex- 
gwcn to the simultaneous «.«* in which different speeds were 

aneout movements of A and B before and after the impact. 



THE LAUNCHING EFFECT HI 

From this table it will be seen that the triggering impression began 
to appear for all three subjects when the ratio was i : 1*8, and became 
the most usual impression when the ratio was i ; 27, while the launching 
impression remained the normal one for the lower ratios of i : 1*4 and 
1 : 1*6. When the ratio was i : 2*2 the conditions were ambiguous, and 
the two categories of impressions were represented on the average more 
or less equally. 

From these results it might be thought that a ratio of 1:3 would be 
sufficient to bring about the complete disappearance of the Launching 
Effect, This, however, is not quite accurate. We did some control ex- 
periments with twenty-one new observers, making them compare their 
impressions (i) when the ratio of speeds was 37 : i and (ii) when it was 
1 : 37. Half the observers began with the first combination and the o er 
half with the second. 

In the case of a descending ratio of speeds, they all sai t at t ey 
had impressions of launching. When there was an ascening rauo 0 
speeds, however, launching was still reported in twelve out of e 
one cases (57%), while in eight cases (38%) the observers e y 
said that there was triggering. One case was doubtful. 

There was thus full confirmation that the two ^ 

ent, but the ratio of speeds necessary to ensure a 
of the Triggering Effea for the Launching Effect is higher 

might have expected; it needs to be about 1:5 or 1. . 

This differeL between the results obtained by 
and those obtained by new subjects is an interes ® f 
mention Launching Effects when the former ave “ freouenlly 

This indeed is something which we have found “ 
during our research. It seems raregor^of launching is 

experienced observers more indSd makes their oh- 

very much more restricted m their cas . 
servations all the more valuable.® 

’ There ate undoubtedly 'iS'etioS when the 

is even possible that some people gc although it has never 

speeds are equal. We have ratio. Moreover a difference in the 

happened when there was a “®®^, (Tere too there seem quite often to be 
apparent speeds may have this res that the speed of the second 

considatable individual >112“'““’-.?““*“^ 

movement is systematically ovetes jt jj interesting to note that, 

• In the case teptesented m om petfeeUy elastic. Ihe speed 

according to the laws of mcchani > .n.n double that of the body which 
of the body struck can never be mote luau 

p.c, — 5* 
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They also show that the phenomenal character of ‘force* and the 
causal impression are not necessarily bound up together and that the 
former must be carefully distinguished from the idea of force in mecha- 
nics. It belongs rather to the group of impressions which vary in in- 
tensity, and indeed this is the way in which the word is used in ordinary 
speech. 

The substitution of the Triggering Effect for the Launching Effect in 
exp. 40 is in direct relationship to the increase of the ratio between the 
speeds. This is shown by the frequency with which observers assign 
their impressions to either category, in relation to the combinations of 
speeds used in each case. In order to show this point clearly, we have 
t 'en into account all cases, at every interval from 0 to 70 millis econds, 
ui w ch the observers spoke of direct triggering or launching, i.e, with- 
out ^y delay or halt.® From these figures we have calculated the pro- 
portions of Launching and Triggering Effects for each ratio of speeds 
throughout the whole series. The results will be found in Table VII. 


TABLE Vll 

Frequetii^ of lauwhing and triggering impressions for 
Speed of A different ratios of speeds 


(in cm. per sec.) 
Speed of B 
(in cm. per sec.) 
Ratio of Speeds 
Subject Go.: 
dumber of Cases: 
Launching: 
Triggering: 
Subject Mi.: 
Number of cases; 
Laun ching ; 
Triggering: 
SubjcCT Mo.: 
Number of cases: 

Laun chin g; 

Triggering: 

Means: 


29 

25 

40 

40 

t:i-4 

i:i-6 

4 s 

43 

100% 

100% 

0 

0 

40 

3 S 

100% 

100% 

0 

0 

34 

36 

100% 

100% 

0 

0 


22 iS 

40 40 

i:i'8 i:2-2 


3 ^ 36 

97% 67% 

3% 33% 

36 42 

68% 44% 

32% 56% 

29 28 

69% 55% 

31% 45% 


15 

40 

1:2-7 


3S 

2% 

98% 


2% 

98% 


Number of Cases: 

Launching: ^^7 97 107 isj 

Triggering: *®o% 78% 55% 6% 

•These arc in effect ihn 

as win be seen later, it is nnt wlach one is justified in comparing, since, 

Effect as it is in the Launching*^ ^<Estinguish dear stages in the TriggedoS 
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The results were identical with those in the previous experiment. 
Finally, in a third experiment, the movement of object B in the first 
combination was at the same absolute speed as that of object A in the 
second. 


Exp. 43, The general conditions were the same as those in the ex- 
periment above. The combinations of speeds were as follows : 

Speed of object A Speed of object B Ratio of A :B 


52 cm. per sec. 21 cm. per sec. 

20 cm. per sec. 7*7 cm. per sec. 


2-47-'i 
2-6 :i 


There was perfect launching in both cases. 

Thus, within the limits and framework of these experiments, the 
movement of object B, whatever its absolute speed, can appear to be 
either produced or triggered off according to whether the movement of 
object A is faster or slower than its own. To sura up, it is the ratio 
between the speeds which determines in the last resort which of the two 
it is. 


3. THE RELATIVE SPEEDS AND INTEGRATION 

Granted that the ratio between the speeds has some influence on ^e 
appearance of the causal impression, an important problem still remains 
to be solved if we are to elucidate the question of hierarchisation com- 
pletely. Does the ratio between the speeds directly influence the chap - 
ters of dominance and dependence or does it rather ect e 
integration of the whole ? , , 

It was to clarify this point that we introduce van 
between the movements of the two objects in expts. 39 an • 
obvious that if the ratio between the s^eds affects 
necessarily be shown by a shift in the different stages. might ex- 

ascending ratio tended to weaken the unity of the whole 

were equal (see Table he present ciperimenr, which 

other hand, they are nonceablyhi^ influence of the descending 

seems to indicate a greater mtegranng im 
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Up to now I have constantly spoken of the ratio of the speeds. The 
question arises, however, whether it is the ratio as such which effects 
the impression rather than the absolute speed. In exp. 40 the speed of 
object B was in fact very fast - 40 cm. per sec. - and we had therefore to 
consider the possibility that the characters of dependence and domi- 
nance were bound up with the absolute speeds. This seemed unlikely 
a priori, but it was desirable to find out for certain. We therefore per- 
formed the following series of experiments. 


same as exp. 1, but with the following c 

tions of speeds : 


Speed of object A 
79 cm. per sec. 
6 cm. per sec. 
40 cm. per sec. 
77 cm. per sec. 
40 cm. per sec. 
3'i cm. per sec 


Speed of object B 
21-6 cm. per sec. 
21 cm. per sec. 
18 cm. per sec. 
18 cm. per sec. 
II cm. per sec. 
cm. per sec. 


Ratio of A :B 


3-7:1 

1:3-5 

2*2:1 

1:2*3 

3-7:1 

i:3'5 


■ Fcrsec. II cm. per sec. 1:3*5 

of combinations of speeds in this experiment, 
movernenr objea B moved at the same speed], but in one case its 
A in the Preceded by a faster movement on the part of object 

exDerienreH ^ ^ slower movement. Those who took part were all 
of launching°wrerthe "“*'“tly received an impression 

when the slower movement ^?” “Sgermg 

apparatus sine performed by means of the projection 

Pparatus, smee tt was thus possible to use higher speeds. 

a darlfbackgro^d'^A?® “f 35 mm. in diameter, on 

50 cm. The obsen^atin..^^- between 6 and la cm. long, B’s about 

■9-4 cm. per sec. 

^ 4® cm. per sec. 1:2*27 

Sreat ihc difference in mass between the bodies 

This limit in fact a^r 

found by our cxpcrienS“ ™th that of the launching impression as 

out. Here as in many other *0®“*'* arc probably the most clear- 

ment between the operation fPtual fields there seems to be a curious agree- 
governing the physical world ^ perception and that of the laws 
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3. speed of A *=> 

15 an. per sec. Speed of B = 40 an. 
Direct Triggering Discontinuity 

per sec. Ratio = i :2-7 
Halt 

Frequencies: 

9/10 

i/io 

7/10 

i/io 9/10 

Go.: 

42 

70 

70-84 

84 1 12 ms. 

Mi.: 

70 

84 

84-98 

98 ? ms. 

Mo.: 

28 

70 

7098 

98 126 ms. 

Means: 

47 

75 

84 

93 ? ms. 


It is worth noting that the figures obtained for the two speed ratios just 
considered are obviously lower tlian those in exp. 39 (where there was a 
descending ratio), and even lower for the most part than those obtained 
when the speeds were equal (Table III). This occurs throughout^ and 
in the case of all three subjects. It therefore seems to be established that an 
ascending ratio has a segregative influence. 


TABLE IX 


The Launching and Triggering Effects 
Breakdown of stages according to time-interval 
(30 readings at each interval) 

. Speed of A ^ 40 an. per sec. Speed of B si cm. per sec. Ratio - 3 6:1. 
Intervals (ms.) Direct Launching Delayed Laiinching Two Movements 
o o 


14 

28 

42 

56 

70 

84 

98 

iiz 

126 

140 

154 

i63 

196 

224 


100 % 

100% 

100% 

100% 

83% 

58% 

50% 

17% 

3% 


*7% 

42% 

50% 

75% 

77% 

65% 

40% 

23% 

10% 

3% 


8 % 

20% 

35% 

60% 

77% 

90% 

97% 


2. Speed of A = 29 an. per sec. Speed 0/ S — 4° cm. per 

Intervals (ms.) Direct Launching Delayed Launching wo ^ 

14 100% ® o 

28 100% o o 

4 ^ 97 % Jo/ o 

56 38/. o 

70 23% 8% 

84 o J5% 

98 O «/. 

II2 O 

126 o 0/0 
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ratio. We cannot, however, attach much importance to this finding 

since the discrepancy observed could be simply due to some incidental 

occurrence. 

The results obtained from exp. 40, where there is an ascending ratio, 
are different; they are set out in Table VIII, 2 and 3 and Table IX, 
2 and 3. Under 2 will be found the results when the ratio between the 
speeds is 1 : 1*4, which still gives an impression of launching, as was 
pointed out earlier, and under 3 the results when the ratio was i : 27, 
which generally gives an impression of triggering. 

If should be noted, however, that the stages take a somewhat different 
orm in the case of the Triggering Effect. Since object B's movement 
see^ to some extent autonomous whatever the interval, it is less easy 
W stinguish betw'een the stages than in the case of the Launching 
ert, ^d we had to modify our criteria accordingly. We considered 
^ \ ^ which the triggering occurred directly - ‘as 

wough somebody pressed a button*, as one observer put it. This stage 
launching. The second stage comprised those 
Th* ^ there was an impression of discontinuity of some kind. 

corresponds to delayed launching. Lastly, at the third stage, 
to tti*. ^ i.e. a halt of appreciable duration. This corresponds 

defincH stage. The limits are obviously less clearly 

renresenf a -*2^ ^ Launching Effect, but in general they seem to 

represent the different stages fairly weU. 


TABLB VIII 

Effecu 

m relation to the different stages 

Direct Launching Delayed Launching 
7/10 

li 112-140 

r26 126-154 

84 84-iii 

75 107 121 ,3^ 

2. Speed of ^ ss 2Q 

Frequencies* 0/”* 0/ £ — 40 an. per sec. Ratio 


Frequendcs 

Go. 

Mi. 

Mo., 

Means; 


Ratio — 

Two Movements 

i/io 


Z40 

154 

112 

J35 


Frequendcs 

Go. 
Mi. 
Mo. 
Means 


9/10 

42 

42 

42 

42 


i/zo 

70 

70 

70 

70 


9/10 
168 ms. 
324 ms. 

154 ms. 

182 ms. 
tio =» iJr'4* 


7/10 

70-98 

70-84 

70-98 

82 


i/io 9/10 
112 126 ms. 

84 1 12 ms. 

98 126 ms* 

98 121 ms. 
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2. Successive speeds •=•11 cm. per see, and ^6 on. per see. Ratio « i:3‘3* 


Go.: 

14 

42 

42-56 

70 

84 

Mi.: 

42 

98 

70-112 

84 

224 

Mo.: 

70 

112 

112-126 

126 

154 

Means: 

4^ 

84 

86 

93 

154 


When the halt-times arc very short, there is no break in continuity. 
The change in speed takes place quite smoothly, and the impression is 
one of progressive deceleration or acwlcration, stretching over a large 
amount of the path, rather than of any break; and the smaller the differ- 
ence in speed, the further this stretch seems to extend. When the inter- 
vals are longer, there comes a time when the break becomes abrupt 


TABLE XI 

Successive movements of a single object 
Breakdown of stages according to wne-snterval 
(30 readings at each interval) 

Intervals (ms.) Continuity Discontinuity 

t. Successive speeds = 36 an. per see. and ti cm. per see. Ratio 
100% 0 

100% 

100% 

97% 

87% 

70% 

53% 

20% 

10% 


14 

28 

42 

56 

70 

84 

98 

112 

126 

140 

154 

168 

196 

224 


Halt 

3-3*'l- 

0 


3% 

49% 

73% 

7t% 

73% 

33% 

10% 


0 

0 

o 

0 

7% 

13% 

27% 

67% 

90% 

100% 

100% 


2. Successive speeds = 1 1 cm. per sec. 


z. and ^6 cm. per sec. Ratio - i:3-3- 


42 

56 

70 

84 

98 

112 

126 

140 

154 

168 

196 

224 


100% 

80% 

63% 

53% 

43% 

13% 


20% 

37% 

47% 

43% 

50% 

60% 

37% 

30% 

13% 

7% 

xo% 


14% 

37% 

37% 

40% 

63% 

70% 

87% 

93% 

90% 

100% 


g g B B 
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3. Speed 0/ ^ = 15 cm. per see. Speed 0/ B = 40 cm. per sec. Rano = i '.2 '}. 
Intervals (ms.) Direct Triggering Discontinuity Halt 


14 

88 % 

0 

0 

23 

92% 

0 

0 

42 

92% 

8% 

0 

56 

66% 

32% 

0 

70 

40% 

60% 

0 

84 

f\Q 

6% 

87% 

7 % 

95 

0 

72% 

28% 

126 

0 

27% 

73 % 

0 

10% 

90% 


uiii conausion needed confirmation. In particular it 
was necessaiy to find out whether this was a phenomenon peculiar to 
penments ' e those just described, or whether it was also to be found 
0 ^ movements of a single object. (This is a further applica- 
therac^. °^°fS^^^‘^^^ysis.)Ifthe)atterweretotumouttobe 

not hf cn ^ influence of an ascending ratio of speeds would 

nlifv confined to experien«s of causality, but would exem- 

PUly some more general principle. 

quesu^on^^* ^poriment is a first attempt 10 discover the answer to this 

removedt'bbi^cVA'MK nT ^ ® ’’“2 

again and travels 5 cm'^ *** moves off 

of 14 millisecmds^^*^ varied from o to 224 milliseconds, in steps 

the halt was ^ ^P^^^ments, the speed of the movement before 

II cm. per sec. In' movement afterwards was 

cm. per sec. before j series it was the other way round, ii 

rL two we^e 5 ^- it- 

nducted m parallel during the same few days. 
TABLE X 

Timf-in^^u of a single object 

in relation to the different stages 

Frequencies: g/io Disajntinuity Halt 

I- Successive speeds = 7 /io i/io 9/10 

rin . t.1 cm. per sec. Ratio = yy.l. 

56 II2-I26 126 196 nis . 

98 98-140 112 168 ms. 

75 pO 126-140 140 168 ms. 

’Where the figures d ^26 I77 “*• 

a launching impression w°s^re!^ved° means thatinthe remaining cases 


Go. 

Mi. 

Mo. 

Means: 



THE LAUNCHING EFFECT 
TABLE XIIX 


II9 


Successive tnovements of a single object 
Breakdovm of stages according to time-interval 
(20 readings at each interval) 


Intervals (ms.) 
I. Successive speeds 


Continuity 


Discontinuity 
Ratio => 


14 

100% 

28 

100% 

42 

100% 

56 

65% 

70 

35% 

84 

10% 

98 

0 


X12 

2. Successive speeds 

14 

28 

42 

56 

70 
84 


35% 
65% 
90% 

100% 
100% 

. 7-2 on. per see. emd 36 an. per see. Ram - i:5- 
100% ° , 

if 

100% 
100 % 


It is interesting to compare the results of th segregative 

The higher ratio of speeds (5 : i) clearly ® . ascending ratios and 
influence than the other (3-3 : i), both m the jjAgrence in speed 

in the case of descending ratios. Thus a very g between the 

probabiy favours segregation. That is „ jia Launching 

first and second movements is not v^ ;fthe causal impression 

Effect, as was pointed out earlier. It follows ^ , similarity between 

is to be produced, there must be some ^ |jjjj|.„espccts; but here 
the movements as regards speed, as we ceems to be the part 

again the fundamental reason for tlus . structural organisa- 

played by similar ity as an integrating 
tion of what is perceived. 

THE movements and tub 
4. THE HIERARCHY OF EFFECTS 

LAUNCHING AND TRI ^ \vhich WC havc juSt dcS- 
It is possible that the segregative ^ instead of launcli- 

cribed may play some part in pvmg ^ of speeds, and Uiat it 

ing in those cases where there is autonomous character of 

is this segregative influence which tavou« 

B’s movement. 
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and when once again there is discontinuity, although without thejmpres- 
sion of an actual halt; this corresponds to what I called earlier *move- 
ment in two stages’. Lastly, when the intervals are still greater, the 
two movements are clearly separated, and there is a pause. These arc 
the stages whose limits we tried to fix by means of the present experi- 
ments. 

The requisite figures are set out in Tables X and XI. From these 
tables it can be seen that in the case of all three subjects the time-inter- 
vals in relation to the different stages were smaller in the case of an 
ascending ratio than in the case of a descending ratio.^° This is in com- 
plete agreement with our earlier conclusions. Here too, therefore, an 
ascending ratio tends to have a segregative influence. 

To check this, another experiment was performed, in which we 
introduced an even greater difference between the speeds, viz. ratios 
of5;iandi;5. 


fi,,, experiment was similar to the previous one, except 

3/! senes the speed of the movement before the halt was 

Lp movement after the halt was 7*2 cm. 

^ u series it was the other way round, 7*2 cm. per 

sec. before the halt, and 36 cm. per sec. after it. 



TABLE XII 

1<ovemenls of a single object 
ftme-imervals m relation to the afferent stages 

Frequencies; Discontinuity 

Successive speeds = ;j6 o. . 

^ 3 per sec. and cm, per. sec. Ratio ~ 

Nu'l ^ 70 70 ms. 

Means: 42 

2. Successive speeds t2 cm *, 

^ ^ 1 cm. per sec. and 36 cm. per sec. Ratio = i:5- 

Nu.; S 5 ^ 56 “S. 

“With... JL... ^*9 56 ms. 


' ^*9 56 ms 

ue exception, viz. ML*s results for the last stage. 
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produce either phenomenoa at will, and to pass progressively from one 
to the other, as none of our other experiments do. 

The Triggering Effect, like the Launching Effect, can In some 
conditions it is purer and clearer than in others. It can come \'erj’ close 
to launching proper (since there are cases where obser^■ers hesitate to 
classify one way or the other), and it can come very close to simple tem- 
poral co-ordination, without an internal link bet\veen the events. (In 
this last case, too, observers are sometimes at a loss to dedde whether 
there was a triggering or merely the coupling of two quite independent 
events.) If, however, we compare the standard cases of launching and 
triggering, we can discover resemblances and differences between them 


which are very instructive. _ ^ 

In both cases there is clearly inversion of polarity in the movement o 
object B. This inversion, however, has very different aspect m the two 
cases. In the Launching Effect, as we know, polarisauon t^es the lorm 
of an impression that the blow dealt by A drives B away. ^ . 

triggering, on the other hand, B runs away from A; and the ^ rurminz 
difference between the speeds, the closer this ^ the 

away comes to the simple Withdrawal Effect. Again we 
limits of the radius of action as clearly in the Tnggenng 
in the Launching Effect. It is no longer the dist^ce 

dealt byAdrives away B, but rather the distanccforwhichBdocsn^ 

ing else but leave A (see Chapter IV, pp. 65 seqO' . _ teems to be 
This links up wi* the fact that 

autonomous in the Triggering Effect, it is n ^ observers 

into contact of the objects, but of launching they tend 

are quite explicit on this point. While m m . ^ so on, the 

to say such things as ‘A drives away B , ^ varied, and stress both 

expressions used to describe triggerings arc dependence on A. 

the autonomous character of B’s mo\cincn ^ If ^»s approach 
Some very amusing descriptioiw am 6*^^ * touching B induced an 
frightened B, and B ran arrival of A by the side of B 

electric current which set B going » ^ touched off a mechanism 

acts as a sort of signal for B to go , 1 1 experiment often 

inside B and thus set it going » an obscrv’crs laugh. This never 

produces a comical effect ^d nu^ reason is probably the dis- 
happens with the Lnuncliing * 'consequent*. Whether 

proportion between the 'antccc B is its own and belongs 

this is so or not, the mo\cmcn 
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This influencCj however, is apparently not the only one involved, and 
certainly does not fully account for the phenomenal diiference between 
the two effects’, as is shown by the following considerations. 

In the first place, it is a general principle that if we diminish the 
degree of integration in the launching experiments, this is not suflGcient 
to produce the impression of triggering. This can be seen particularly 
dearly from those launching experiments in which intervals are intro- 
duced at the point of impact. As we have seen, the Triggering Effect 
does not figure among the different stages which we found it helpful 
to distmguish in this group of experiments. 

In the second place, the Triggering Effect, like the Launching Effect, 
comprises an internal linking up of the two events and thus an integra- 
lon in one w ole. Indeed to produce the phenomenon at all it is neces- 
ly 0 provi e experimental conditions of a kind to ensure a high degree 

fhr 3. P. nsand IX, tp- nft 

short occurs only when there are extremely 

process ^ ^~^^°”®^°^S^°o‘:tointerferewiththeunityofthewhole 

vervfnfimr,"'* ““Stitutes a special case which seems 

whenths^rA ® of launching was the universal result 

jects whenth became the rule, with the same sub- 

liSsrf ^ Now = comparison between the 

ratios ft • i-a a s^ges shows that they are similar for both these 
Vin and IX r j Nr’ “0^ are very nearly the same (see Tables 

•hi' 

distinction between the'!"" “I*' therefore the 

of the degree 

influence on the^ch^ include that the ratio of the speeds has a direct 
backoncemoretoth^^^*^^^ causal impression, which brings us 
dependence. In 

examine more doseW ti? concepts more predse, we need to 

of the Launchintr Vfr ^ respective characters 

the Triggering Effect. 

particularly useful ^^oence of the ratios between the speeds are 

ur study of this problem; in faathey enable us to 
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resolution of the conflict, seen in the Triggering Effect, is really a 
compromise, reconciling opposing tendencies. The movement of object 
B is independent of that of object A in that B performs i>, but is still 
dependent in that A originates it. The dependence is thus reduced to its 
narrowest limit; instead of extending over the whole length of the radius 
of action, it is limited to the moment of the departure of object B. In 
other words, the movement of object A is only a prelude to the important 
event; it serves simply to bring about the contact which is responsible 
for setting object B in motion. 

We can see now how and why an ascending ratio of speeds exerts a 
direct influence on the structural organisation of the impression, and 
leads to the substitution of the Triggering Effect for the Launching 
Effect. 
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to it, and to this extent is largely independent of the movement of 

object A. 

On the other hand it is equally clear that this movement is not 
spontaneous like that of an isolated motionless object which suddenly 
begins to move. As the observers point out, it is obvious that the arrivd 
of A ‘does something’ to bring about the departure of B. It is here, no 
doubt, that the specific character of this impression is to be found - a 
character which observers try to convey by using comparisons with 
known cases where they have had similar impressions. In short what 
matters here is the departure of B; as soon as the contact has taken place, 
and as a result of it, B seems to move of its own accord.^ 

Impression closely related to those which I have just described in 
connexion with launching and tri^ering can also occur in the case of a 
smg e 0 ject, if, as in exp. 44, we bring about an abrupt change in the 
spee o Its movement. In this case too the phenomenal character of a 
re ucuon m speed is very different from that of an increase. In the first 
se we receive the impression of something which comes to an end oz is 
“ sequel, a left-over piece of what 
on die important event. When the speed increases, 

triggering, the first phase of the 
onlv f rather as a preparation or curtain-raiseTi and it is 

at this nni ‘ “wing object really gets going. The movement 

corresnLH “ '^nry dear character of activity which 

Thesp Hp ^ autonomy of the movement in the Triggering Effect, 

us to spr Launching and Triggering Effects enable 

oreamsatir, n™ fundamental difference in structural 

T*e t“ of “Plosion, 

speed the mn ^ “wements have the same 

pWtv Inca.™”?' dominates that of B because of its temporal 

ratio, it does so different, and there is a descending 

In the Tnv! higher speed, 

chapter, since^fhr^® “ appears in the experiments in this 

B’s movement whit*^^'* ^ ** appreciably higher than that of A, it is 

between “ionunate that of A. A coniEct thus arises 

“ It Should be em^ij ^d the hierarchy of priority, and the 

used in this book tn terms ‘autonomous’ and ‘spontaneous’ 

impression that the move^™ ®“°®enal characters which are respectively (i) the 
omy), and (u) the imore^S .u which performs it (auton- 

aboui by the action of^oSr brought 
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Spatial conditions 

The most favourable conditions for the Launching Effect are ob- 
tained when the paths of the two movements arc contiguous, one being 
a continuation of the other, and arc situated in the same plane. 

The Launching Effect can occur, however, when there is a certain 
distance between the position where the motor object stops and the 
position where the passive object starts. It is a ease of ‘impact at a dis- 
tance’. The distance is a function of the speed. 

On the other hand, any horizontal shift in the path of the motor ob- 
ject in relation to that of the object struck (so as to bring the motor 
object above or below the other at the momen^hen they come into 
contact) makes the Launching Effect disappear. Similarly an angular 
shift, even though arranged so as to give the two objerts their normal 
positions at the point of impact, weakens the Launching 
siderably. This is practically destroyed when the angle formed y t e 
paths reaches 90 ^, and is still more affected when the two movements are 
in opposite directions. It thus seems impossible to produce a visu 
causal impression of one object being attracted by another. 

Lastly, if the movements are localised in different planes m spa^, the 
causal impression is destroyed, provided that the relative 
planes in the third dimension is dearly seen. Each of e two . 

is then referred to the plane in which it mkes place an is se 
unconnected with the other. the 

Incases when the spatio-temporal conditions MC not u y Effect 

Triggering Effect frequenUy occurs instead f 

In a geLral way, then, the spatio-temporal condinon =5"^ 

the appeatanee of the Launching Effect must be as “ ^ “ 
complL an integration as passible of the two movements m one whole. 

Kinematic conditions , . . 

When the two objects move =1' J™^?“on,'and that it does so 
common speed also a«s as a fa<^r f 

the more effectively the f ' and the two movements 

overcomes the faaors makmg for ^ ^ ^ ^ movement (Tunnel 
then unite directly m such a JS 

Effect). By contrast, when *c^P Finally, when the 

non ensure the autonomy is estabUshed between its 

speed is moderate, a certam eq ^ equilibrium which 

integrating action and the factors of segreganon an q 
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Resume of Chapters VI and VII 

The experiments outlined in Summary No. i have shown theimportance 
ot the segregative factors which bring about a distinction between the 
two movements involved in the Launching Effect. 

which have been mentioned in the iast two chapters 
Itnir ^ iniportance of a series of integrative factors, which tend to 
sneHfif' whole. These factors arc related to certain 

specific spatial, temporal, and kinematic conditions. 

Temporal conditions 

of the Launching Effect that the 
the exact relem^"' * ?'*!.'? the first rapidly. In order to determine 
sis Ournroced ^®ot, we applied the method of genetic analy- 

of impac? n ^ time-intervak at the point 

with those obt.' ottperiments; we then compared the results 

two succTsst tnv “ tvete introduced betwem 

■novement beinv n one and the same object, the second 

In bo* 

which are rel!if^aV^^t.^^,°^P^^”onienal modifications can be observed, 
a distinction hetw.° * ' ™Sth of the halt-time. As a resultwecanmake 
(u) In the case of *e r"!,'"*’? “'’'‘t^o'^otistic stages, 
delayed launching a \. Effect, we can distinguish launching} 
pressed and is repkMd Launching Effect is sup- 

ments of twn ^pression of mere succession of move- 

(*) In the objects. 

continuous movement ^ single object, we can distinguish 
‘caught’ on somethintj'i becomes 

there are two in two stages, and the stage at which 

An examinatioro^ tnovements. 

a clear corresDondf^nr. u ^tmits of the different stages shows 

ing is maintained as I ^ (6). The impression of launch- 

of movement of a sin°?^ the intervals are compatible with the unity 
long enough to break fhi disappears when the intervals are 
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important event, conflicts with the hierarchy of priority which tends to 
give the advantage to the earlier event, and the resolution is given in the 
form of a compromise achieved in the Triggering Effect, The produc- 
tive character of the Launching Effect is blurred, and is reduced to a 
character of simple dependence. Thus the performance of the secon 
movement is no longer Hnked tliroughout its course with the blow whi(* 
started itj the movement becomes autonomous as it continues,yi e s 
remaining dependent for its origin on the fact Aat the two o jects c^e 
into contact. This is precisely what characterises the Triggering 
and differentiates it from the Launching Effect. Apart ^ ^ 
presents obvious similarities of structure to the Laimching e , 
from the point of view of overall integration an m t e a 
second movement is inversely polarised. 

When we compare the data presented in the mo 
th«tudyoftheUunchingEfre^wtod^«^ ^ 

occurs are apperendy .“““'^'‘"Y'irs'psrouou, between the two 
mamtammg a diffetentiauon, requirements of a 

movements; the others, m P^^tiol^mpord and kinematic 

cettam degree of sumiatity Aring about a fusion of them 

properties ofthe two movements, tend t 

m a single continuous movement. principal reason 

from the results of our appears indispensable to 

why a similarity between effect^ an^ 

the produedon ofthe causal perception of 

When I discuss the general ry ^ ^ 

causaUty (Chapters VIII, IX, “ • j,, tendencies whose 

theory aUows for a reconaliauon ol ^ 
combined action leads to a causal iroprcs 
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is a special characteristic of the Launching Effects ss we shall see later. 
There must therefore be a critical range of speeds to which the Launch- 
ing Effect is restricted. 

E" there is a considerable difference between the speeds of the two 
objects, this exerts a segregative influence on the movements; the same 
IS true of smaller differences in cases when the second movement is the 
more rapid of the two. If on the other hand the first movement is faster 
and there is a moderate difference between them, there is perhaps a 
s g t strengthening of the tendency towards integration, resulting from 
e overall conditions of the experiment. These phenomena are similar 
to ^ ose which can be observed when there is an abrupt change of speed 
urmg the movement of a single object; once again, general laws re- 
aung to the perception of movement are applicable here. 


between the speeds not only affects the degree of 
stniSf 1°° but also makes mote radical changes in tio 

in him, wbat is perceived. Indeed it becomes a factor 

of nrinrin ““ Combine its action with that of the hierateby 

a ™ in Summary No. i. The result may be 

the eaisfenn ' of the causal impression. It is not in fact 

which in.* ° ^ ™crence between the speeds nor their absolute value 

men r 

motor ohim ^ descending one, i.e. when the movement of the 

of the firs, rapid titan that of the object struck, the dominance 

hierarchy of second is emphasised, because the 

In 4ese calTh ? direction as the hierarchyof priority, 

in the cam »h Effect is noticeably more pronounced than 

the difference ^ speeds are equal; at least this is so provided that 
movements. If oth°' ^ *’'“8 “Eout the segregation of 4= 

thus becomes hm^^ eonthtions remain the same, the causal impression 
movement overthp” to the degree of dominance of the first 

sion is strenathen *Ebis is paradojucal, since the causal hnpres- 

which should loaLir™ *°“8|‘ *6 efficacy of the ‘cause’ - an effica^ 
‘passive’ obiert • ^ ^^Ptess itself in the speed of movement of the 

In the ^e '"“^^.‘^‘■ed! 

movement is the nscendi^ ratio of speeds, i.e. when the second 
disappears and !, ®'”“ntion is reversed. The Launching EffecS 

speelaceo^g * Effee,. The hierarchy of 

S which the second movement ought to be the more 
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displaces B! This is a startling thing to say and seems to run counter 
both to reason and to ordinary observation. The phrase really implies 
two propositions, one suggestmg the continuity of the movement and the 
other the fact that it belongs to object A. Now both seem quite un- 
tenable; for in the first place the impact clearly marks the end of the 
movement of object A and the beginning of that of object B, and in the 
second place it seems inconceivable that the movement of object B 
should belong not to B, which is moving at the time, but rather to A 
which has stopped. 

We find ourselves with a complete paradox. Yet I think that these 
difficulties are specious rather than real; the second proposition is nearer 
the truth than it appears. In fact it is precisely here that the crux of the 
matter is to be found. 


We must ask ourselves, first of all, to what extent and in what sense 
ffie movement of the motor object must be considered to be really fin- 
ished or completed phenomenally at the moment when this object stops. 

That we are concerned in the Launching Effect with two distinct 
events is unquestionable. It appears so to all conscientious observers, 
and this obvious truth is confirmed by the fact that, as we have seen 
already, there is a qualitative difference between the movements as a 
result of their different polarisation. 

It is no less clear, however, that these events are not simply juxta- 
posed; they form an ensemble, a whole, whose character is clearly 
indicated in the term ‘impact-which-launches’. In view of the regularity 
With which such expressions occur, and the standards of precision of 
those who use them, it is hard to believe that this phrase is inadequate; 
t e only alternative is to assume that there is a continuity between the 


and the pushing-away event. 

Moreover, it is not only in the Launching Effect that a situation of this 
nd is found. We mentioned something similar in certain cases of 
movement of a single object, where what we see is a ‘movement in two 
stagw an expression which is logically absurd, but which none the 

ws implies that there is both a continuity and a duality at the very core 
^ 

ther cases, however, are still more interesting from our point of 
many in which we witness a phenomenal metamorphosis.^ 
‘metamorphosis’ rather Than ‘transformation’ becausc ^e 
and 1 already been used in psychology with a technical meaning 

lead to misunderstandings, 



CHAPTER VIII 


The Launching Effect seen as a Whole 

The method of genetic analysis which we have followed in previous 
c apters has enabled us to pick out certain features belonging to the 
s uctur organisation of the Launching Eifect. The results obtained 
ave een set out briefly in Summaries Nos. i and 2. Although these 
con usions me important for our understanding of the Launching Effect, 
give us only an incomplete picture, a mere outline, 
mce mey do not account for its specific character. The reason for this 
Than r analysis which we have carried out cannot do more 

anvirtp'^^f I ^ movements ate united; it cannot give 

Zueh a This is a property of the whole 

fied in anv <iisappear when stimulus-conditions are simpli- 

sion as it real7'- ■*""* °"iy way to understand the launching impres- 
by observers directly the spontaneous desaiptions given 

Sptiorandd 'h' ■"“■'it's of these des- 

tion to which the specific feature of the structural organisa- 

cedure " 5 =?' tefer. We shaU then be able to apply the same pro- 

telated L^S^Ef^^”’ 

launching effect 

the Launc W^Effect^T*^^ ^ accurately as possible what happens in 
which is always that use stock phrases, the general import of 

launch it or omh it ^ object A drive away object B, 

launches’ (see p 67)^'''^^ ^ ^ called an ‘impact-which- 

up the theory t^escriptions that we shall have to build 

account all the ennt -k ^ developed. We shall also have to take into 
Now these daf. . m ^ave already acquired. 

As we have seen, it isf ^ outset to call attention to an odd fact, 

away as processes consider the striking and the pushing 

icets together 4“ *■= -bich bring the oh- 

mthecndamonnr«t«« again, and the standard description 

assertion that it is object A’s movement which 
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displaces BI This is a startling thing to say and seems to nm counter 
both to reason and to ordinary observation. The phrase really implies 
two propositions, one suggesting the continuity of the movement and the 
other the fact that it belongs to object A. Now both seem quite un- 
tenable; for in the first place the impact clearly marks the end of the 
movement of object A and the beginning of that of object B, and in the 
second place it seems inconceivable that the movement of object B 
should belong not to B, which is moving at the time, but rather to A 
which has stopped. 

We find ourselves with a complete paradox. Yet I think that these 
difficulties are spedous rather than real; the second proposition is nearer 
the truth than it appears. In fact it is pi^nsely here that the crux of the 
matter is to be found. 


We must ask ourselves, first of all, to what extent and in what sense 
the movement of the motor object must be considered to be really fiu_ 
ishcd or completed phenomenally at the moment when this object stops. 
That we are concerned in the Launching Effect wiffi two distinct 
events is unquestionable. If appears so to aU consaentious observers, 
and this obvious truth is confirmed by the faa that, as wc have seen 
already, there is a qualitative dMcrencc between the movements as a 
result of their different polarisation. 

It is no less dear, however, that th«e events arc not simply ju^ta, 
posed; they form an ensemble, aw ® *^carly 

indicated in the term ‘impact-which- 

with which such expressions occur, an nhncp ■ of 

those who use them, it is hard to 

the only alternative is to assume tba y ^tU'cen tJje 

impact-event and the pushing-a^Y even . 
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Here are some examples : the dianges of shape seen in clouds or cigarette 
smoke, changes in people's facial expressions, changes in the bodily 
position of men and animals, the changes of shape in dough when it is 

eaded, in clay when it is moulded, in a balloon when it is blown up, 
and so on. 

Such metamorphoses are easy to produce in controlled experimental 
con tions, and my colleagues and I have done extensive research on this 
su ject. The whole question is closely connected with the problem of 
activity which was discussed in the Introduction. The easiest procedure 
tor demomtration is to use the stroboscopic method; indeed this has 
been apphed on various occasions to the study of this kind of pheno- 
menon. ere is an experiment in this connexion which will serve to 
Illustrate the point which I have in mind. 


experiment consists in presenting an object, A, which 
byanobifet seconds, and then replacing it abruptly 

used wii In 7’ ^ visible permanently. The apparatus 

a verd^ posMon A was the arc of a circle in 

of the arc^ec m of the curve was 3*5 cm., the total length 

Oh* 5 

width^s Lilrr A straight vertical line of the same length and 
one were nut on objects were placed in such a way that, if 

line. The of the other, the arc could be astride the straight 

me obsemuTO-distance was about 43 cm. 

being reolared bvT* usually any impression of one object 

iecome straight Ther°'*'T' ^be curve straighten up or 

This change is* n ^**^^^^P^*^**®*^*ice of object but change of shape. 

between the twn^p a ^ Process which evolves and which makes a link 

the evolution is a straight line), and although 

mediate stages wf ^ effect is as if the inter- 

unpression of a ^^ually presented. In other words, we receive the 
continuity transiUon from one stage to the other; there 

Nowthis ^ eftapes. 

^at one obiecT^^r^ ^sappear, and we then receive the impression 
is a marked differ”^^ y replaces the other. This happens either when there 
tative differenri* between the two objeas, or when the quali- 

^ ^ marked (e.g. if the arc is of 2 cm. radius), or 

Idemitat, PsycJicl Fowrfc Untersuchungen uber phanomcnalc 

orsen.y VIII, 1925, 81-136. 
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again when a sufficient time-interval is introduced between the presen- 
tations of the nvo figures.® 

The analogy between such metamorphoses and the Launching Effect 
is obvious. In the latter there are also what amounts to two successive 
terms which arc qualitatively different — the approach-impact and the 
withdrawal-pushing away. Similarly when there is an appropriate 
time-intervalj there is a simple substitution of one term for the other, 
i.e. a succession of independent events. Again when one term immedi- 
ately follows the other there is continuity. The impression that ‘it is the 
impact which launches* seems to imply umty and phenomenal perman- 
ence in the same way as does the impression wffich we described by 
saying that ‘it is the curve which becomes straight . 

An objection, however, could be raised to this comp^son of the 
Launching Effect with the change in shape of an object. In the latter case 
there is per man ence of the object, or at least of its matter, evm per ps 
of its microstructure. What is more, in the case which I have^osen as an 
example, a very important formal character is m^t^ed, the cha^^er 
of being a line. Whether it is straight or cu^ed, it is still one md the 
same line which we see. The metamorphosis is then mcompl^e, it s 
limited to the change of an ‘acddeniai; charaaer 0/^' ^ 

n..™- 

pennanence of form or jifiration, and it would be 

This ™ matter’ to the sense given to 

fooUsh to limit the ° permanence in this case concerns 

It in unsophisncated thmtag. jp spite of variation in 

only certain ™'’“fLp,^hen we sound a note of a certain 

cer tain others. Thus, for example, 

«;oa of substitution can sometimes occur 
» It is worth noting that the similar to those produced when there 

at the same time as apparent _j therefore sufficient in themselves 

is a metamorphosis. These movOTcnuM ^ wbrtheimer, op. dt., 

to ensure the permanence of the object, bee ax 

pp. 188 seq. «mhosis may be more complete. Thus when a 

* In some other cases the replaced by a square surface of the 

circular surface is presented and impression is often 

same colour and the same appro^« •matter’ is pennanent in this 

received that the whole mass cl^g rcduablc to their two- 

case, and c er t a in formal dem microstructure, and so on. 

dimensionahty, their position, ih«r nucr 
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pitch and pdually change it, there is the impression that it is the heard 
note which changes pitch. Now it is obvious that it is not really this 
no e c as been changed; a different note is involved or a continu- 
ous series of o*er notes which succeed the first. The permanence, the 
maintenance of the identity of the note-object, does not lie in the per- 
f ordinary sense of the words, but in the con- 

rnmnf ^ ^™pression and the permanence of some characteristics 
commm to the successive notes - their intensity, their timbre, and so 

a fundamen^lSty” to create the appearance of 

Launching Effect, the approach- 
interrunfin a away follow one after the other without 

common nm '*'^5' “^Sar qualitatively they have certain 

direaion- “"''ait'cnts; both are in the same 

impact;theytraveLt",hr?“” apatMy and temporally at the point of 
their oermanp ,< and so on. This is what constitutes 

using rter^m '•'at Duncker and Metrger, 

line’ C‘WeIdS")tf‘erents^“''“'™^^ 

stituting a conceive of the Launching Effect as con- 

than of thinaa ® tnctamorphosis of process rather 

as a unity bur nn ^^nching Elfect will then have to be considered 
wiUbcacontinuarior iii that case the pushing away 

will undergo a sort t>r, to be more accurate, the impact 

pushing away ® ° *l^alitative evolution and continue to exist in the 

distinct, and thaTo “”derstMd how it is that the two phases are 
begins. There is in”f finished at the moment when the other 
impact, and someth' ^°/tiething which is finished, the approach- 
hence comes the duahlv begins, the withdrawal-pushing away; 
two events form an o ^ tmderstand likewise how it is that these 

rganic whole, since one appears to be produced as 

;f«j^PPj^i6and 17 . 

at the moment P^°^ss of evolution is not limited to what occurs 

straight line* fnr much longer than in the case of the 

be considered as evnl.?t; ? approach and the withdrawal themselves 
._j *^wently lone Processes, as we saw earlier. Also when the 

.• polarisation of fhA ®^o'^olution extends to the beginning ao<i 

^ *be movement in relation to objects B and A respec- 
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a result of the evolution of the other. There is diversity and yet con- 
tinuity. These conflicting ideas are reconciled in the notion of becoming'^ 
and it is the notion of becoming which justifies us in saying that we have 
before us a single processt which successively takes on different aspects. 
This phenomenal becoming is simply a translation of the complex 
stimulus-conditions which give rise to the launching impression. These 
conditions, as we have seen, can usefully be divided into two contrasted 
groups, those which favour segregation and those which make for in- 
tegration in a single whole (see Summary No. 2). 

Opposition of this kind between these tendencies makes the formation 
of a uniform process impossible, but it seems that, according to the 
different proportions, different states of equihbrium can be set up which 
reflect the degree of antinomy between the conditions. One of these 
states of equilibrium would consist of a simple subdividing of the whole 
into sirn ihr parts, e.g. the case of a single movement in two stages. 
Others would have as their special character an emphasis on differentia- 
tion of the parts, and in these cases the link between the parts would 
have the character of a becomingt as in the Launching Effect and m all 
cases of phenomenal metamorphosis. Tins phenomenon of becoming, 
which is all-important in our experiments, reflects, as can be seen, certain 
conditions of structural organisation which can be determined exactly. 

It need hardly be emphasised that something of this kind is found m 
all cases of launching. Whether the first stage of the operation consists 

in an approach-impact, as in the Type case, orinadilatauonofthemotor 

object, or in a simple transportation, as m the case of launc^g-by- 
expulsion, the movement of the motor object is always qu^tauvely 
veJy different from a withdrawal-pushing away. Yet tee is always 
a continuity as weU; it is always the motor object which ^ves away 
the passive object. From what has been said it see^ that the notion ^ 
metamorphosis is applicable in a general way to- the Launchmg Effect 
as such. 

This conception of the withdrawal-pushing away as the 

- , • rire-existinc movement of the motor object 

^termet^orphos.s, of *e prej:^gm^^^^ „,entioned above. It 
IS not sufficient to sp ntovement of tvithdrawal can be con- 

involves the and not by the ptojectile, 

sidered as On ffie other hand, if we grant for 

which seems ^ ourselves what part is then 

the moment that this is so, we hav 
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played by the projectile as such. The hypotliesis of metamorphosis 
wm dearly prove of value only if wc succeed in finding a satisfactory 
soluuon to these two problems. The questions involved are difficult 
and need study. I shall begin with the second. 

It is easy to show that the performance of a movement by an object 
necessarily imply that this movement belongs to the object. 
^ P^^^^bility is a matter of ordinary observation; it is forced 
parti^ar by all the cases which can be grouped under the 
ransport ffect . (These will be discussed in more detail when 
we come to consider the Entraining Effect.) 

anv ®„^P®^,^^^«occurs whenever we see anobject transported by 
horseman rJ ~ ^ ^ wheelbarrow, a traveller in a car, a 

obiect trnn ^ ^ ^ ^ cases, the image of the 

the movement of this 

we shmiM u point of view; otherwise 

simultaneoiisil impression of transport but of two objects 

to the vehicle parallel paths. The movement belortss 

object remains intrinsically 

““ ^~nt and oMp 

Effect* Obie« R ^ dissociation is also found in the Launching 

it display that aompletdy inert; it docs nothing, nor does 

movinc ohicct. activity which ordinariiy characterises 

away and which mSes'h ^ ^ 

deed this is what e ^ position relative to object A. In* 

change of position its special character; it is the 

iongs to object B change of position, wliich be- 

entirely on the wav ’ ^ displacement which occurs depends 

foment but th^ ^ "'mch B is driven away by A. Objert B is in 

^ other XTa™"”” " 

menal point of view ^PP®^ to object B seems, from the pheno- 
tcmporally determined**^ • ^ P^^dy spatial occurrence which is not 
which this chanee account; the temporal conditions in 

pushes object B aw^a^ the speed at which object A 

• In fumre'l sSjf us,'",?' J™Port Effect, see Chapter IX, 2. 

Finely spaUal change; it vSi ‘‘‘sP'n«nient of the object’ to indicate = 

pfienomenal movetmnt k«t « therefore not imply in !>nv av-jv rhp nresence of a 
'^ent belonging to the obje«. 


in any way the presence c 
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Tim distinction between the phenomenal movment of the object - 
the kinematic process as such - and its simple displacement iSj I think, 
all-important here. Incidentally, however illogical this distinction may 
seem, we can to some extent understand it if we reflect on the classic 
distinction between the direct perception of movement and the in- 
direct perception of it in cases where the necessary minitniim speed 
has not been reached. There too wc have an impression of a change 
m position of an exclusively spatial kind, similar to that which I have 
m mind here.^ It is true that in this case there is the perception of a 
' placement which has been accomplished and is te rmina ted, while in 
t e laimching case we are concerned with a change which is in process 
0 taking place, but everything seems to show that such a change is 
not necessarily incompatible with the dissociation which we are con- 
sidering. 

Moreover there are plenty of analogies between the present case and 
certam others found in the field of static perceptions. Thus an orna- 
mental border, such as the bevd on a mirror, or the moulding round the 
* ge of a panel, is clearly set in a definite pattern, e.g. a rectangle, in 
P onomenal space; yet in so far as the ornaments are perceived as simple 
or ers , tUs shape does not belong to them, but seems to be that of the 
which they are decorating. In other words, the bevel or the 
j ° S becomes one with the contour of the object; the border shares 
Q e shape of the object. Here then occurs a dissociation of shape 
im ar to the dissociation of movement in the case of the Launching 
(or the Transport Effea). 

familiar observations confirm the validity of this dis- 
ion. It is a strange but well-established fact that an object can under- 
^ apparent movement without seeming to change its position, 
the \ this is that of galvanic vertigo resulting from 

ous stimulation of the labyrinths of the ear. A vertical lumin- 

isolated in a dark room, appears to suffer an abrupt angular 
aud^th°° towards the cathode at the moment when the circuit is closed, 
whole continue its rotation in the same direction during the 

to den ciurrent is operating. Yet this line does not seem 

part any farther from the vertical than it did in the first moment.^® 

of temporal factor plays any part, it is in connexion with the 

**Seeinth’e "^th the speed of movement. 

3. p v;., ^^^^^^'^^'S-i'n’i^ftGZl.tHandbuchderphysiohgiederMenschen, 
weg nnd Sohn, Braunschweig. looe. o. n6-t. 


f.C.— 6 
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Similar phenomena can be observed in the case of after-images of 
movement. When a moving objeet is suddenly halted, it seems in cer- 
tain conditions to retreat for a moment. But when the object stops near 
a fixed reference point, it does not appear either to approach or to move 
away from this point; the distance which separates them remains un- 
changed.u 


Whatever the theoretical interpretation of this phenomenon, the fact 
Itself I^ot be doubted, and this is the only thing which interests us 
here. H this is so, and the object can maintain the same relative position 
and soil appear to move, there should not be any difficulty in accepting 
that the change m position of an object and the movement which brings 
about this change in position may coexist as distinct data. 

This dissoaation is only a special case, in the kinematic field, of the 
phenomenon of daplirmwn (or double representation) whieh occurs so 
often m the field of static perceptions. In the Launching Effect this 
nhlTn “ ““ ” movement physically performed 

a mnoim under two different guises: (i) as 

fbv ohierf''nt wr"'^**'® object A), (ii) as a change in relative position 

of oroiected "h 'd ° of transparent colours and 

oLlv ““>b“ations of stimuli can simultane- 

coloLofth n-*'' conditions, to two distinct impressions - the 
« ee^ hsem ‘^™“ 8 '','he screen and that of the transparent 

to the ohie”r°' “'cusity of illumination and the colour belonging 
IsolS "’"f f^™ed. It is true that to produce tLse 
have to be nk ^ce required; the screen and the object 

screen or ™ fferent spatial planes, the object must overlap the 
however since IhTd’ applies to the present case, 

(in the Laun h' aspect of the movement performed by object B 

ra nre^or ® '^^‘“blished only , 4 en there 

by ^ '>>010 « conibmed action 

influences of segregation. Moreover the respective 

conffi« which “ 'te resolution of their 

great extent me '*“Pbcation. For this resolution to a 

movements and^of the '““‘’f °f integrative influence of the 
tion favoured bv the “fl^uce of the objects. The integra- 

“ See “ “cn in the fact that they are united - 

liber phanomenale^d^itat ^Cg‘^cs“ibed by w. metzgeb, Beobachtungen 
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the second movement appearing as a prolongation of the first. The 
segregation favoured by the duality of objects is seen in the difierence 
between the part played by the two objects - the motor object moves, 
while the other is simply displaced. 

The points which have just been made will help to resolve our next 
and final problem. The difficulty is to understand how the movement of 
withdrawal belongs to the motor object even though after the impact 
this object is motionless. The apparent contradiction between the fact 
that object A is motionless and the fact that a movement belongs to it 
seems less of an obstacle now that we know that a movement is not 
to be identified purely and simply with a change in relative position. 
We may wonder, however, how a movement can ‘belong’ to an object 
without that object appearing to ‘be* in movement. 

In connexion with the Launching Effect, the question in fact arises 
in a somewhat different form; for if we take into account the fact that 
the movement is continuous, the problem is that of the apparent 
prolongation of a movement which clearly belonged to the object before 
it became motionless ; this is quite different from a movement belonging 
in the abstract to a motionless object. Nevertheless the expressions in- 
volved still seem contradictory imless we say that the movement is a 
phenomenon sui generis^ which may in certain conditions ‘detach itself’ 
from the objeas. If this is so, we can now understand how the unity 
formed by the moving object in the first phase of the experiment can 
separate out at a given moment (i.e. at the time of impact) and how the 
movement can last for a certain length of time after the object has 
stopped.^® The thesis of absolute ‘separability* of movement has of course 
been defended by Wertheimer*® on the basis of his stroboscopic re- 
search on the pure phi phenomenon;but it has been contested by others, 
and I do not propose to discuss it here. A discussion of this sort is h'able 
to degenerate into empty argument unless fresh facts are adduced. 

For this reason it will be enough to mention a curious observation 
which we made in the course of research on other matters. This observa- 
tion is one which only indirectly touches the problem of ‘pure move- 

This would not necessarily imply that the movement has ceased to belong to 
the object, as <~an be seen when wc study the breaking off of part of an object 
from the whole. In this case, the ‘pieces’ continue for a certain length of time 
to look like ‘pans-of-thc-obje«’, and it is only at a later stage that we see a 
duality of objects, each having its own shape. It is easy to verify this by per- 
forming appropriate stroboscopic ciperiments. 

** M. WERTHEIMER, Op. dt., pp. 221 Seq. 



■3^ MECHANICAL CAUSALITV 

Similar phenomena can be observed in the case of after-images of 
movement. When a moving obiect is suddenly halted, it seems in cer- 
tam condinons to retreat for a moment. But when the object stops near 
a fixed reference point, it does not appear either to approach or to move 
away from this pomt; the distance which separates them remains un- 
changed.'^ 


Whatever the theoretical interpretation of this phenomenon, the fact 

herf which interests us 

““ maintain the same relative position 

^oufth? r" “ '^Wch brings 

about this change m position may coexist as distinct data. 

phli^LtornfT r kinematic field, of the 

Se^S rfleM“^f ^presentation) which occurs so 

often m the field of static perceptions. In the Launching Effect this 

t oWt°B ann^‘“ f 

aUment Ki^^o oS “(fifa^ rr 

of projeaed shadows the' sum”’ of transparent colours and 
ously give rise in eert,' “'“'’“alions of stimuli can simultane- 
colour of the obiect se “ “"'^'“ns, to two distinct impressions - the 
screen itseff or 1^? ,“ and that of the transparent 

to the objea which is'^Sr^fuT^''™ 
dissociations special ■'* produce these 

have to be placed in diffe 't”* “f acquired; the screen and the object 
sacen or vice verm spatial planes, the object must overlap the 

ltoweverM;,“ "> Pmsant case, 

(in the Launchina Efff performed by object B 

is a previous movemf ^ f ostablished only when there 

by factors of intearatin” •’'ore is combined action 

influences of these f ^ segregation. Moreover the respective 
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a valid argument against its truth. Moreover we must point out in this 
connexion, and in a general way with regard to all the problems con- 
sidered in this chapter, that the difficulties encountered in the field of 
the perception of movement ori^nate in the first place from a funda- 
mental confusion, a confusion between the concept of phenomenal 
movement and that of physical movement. Now the more psychological 
knowledge we acquire on the subject of phenom enal movement, the 
more evident it becomes that we have to regard it as a specific psycho- 
logical fact. It is a datxim of experien<^ to which a physical movement 
can give rise (although it can be produced in the absence of such a 
movement), but is something quite other than a mere copy or reproduc- 
tion on the psychological plane of what goes on in the ^external* world. 
Thus, in the same W’ay as sounds and colours on the one hand and the 
corresponding physical ‘vibrations* on the other are governed by com- 
pletely different secs of laws, so the same is true of phenomenal move- 
ment and physical movement. 

Now the possession by the motor object of the withdrawal movement 
must be directly connected with the inversion of polarity in the move- 
ment of the projectile. The importance of this inversion for the Launch- 
ing Effect has been shown by the numerous experiments already 
mentioned in this connexion. Inversepolarisation in effect links the move- 
ment with its point of departure by the character which it has of appear- 
ing to ‘come from’ somewhere. It seems probable that this is the neces- 
sary condition for the movement to belong to the object which forms this 
point of departure. The comparison of the Launching Effect with the 
Relay Effect justifies this conclusion, for the latter is produced when the 
experimental conditions are of a kind to maintain the direct polarisa- 
tion of the second movement. In this case each of the two movements 
belongs to the object which performs it. 

Thus there is in this respect a considerable difference between the 
two effects. In other respects the Relay Effect is close to the Launching 
Effect, in that the movements which constitute it form an organic whole 
and are apparently also linked by a becoming. Indeed does not the speci- 
fic character of the Relay Effect lie in the fact that the movement of one 
object ceases to belong to it at a given movement and becotnes the move- 
ment of another ? This interpretation corresponds well with the im- 
pression that the first object ‘gives* something to the second at the 
moment of contact.*® 

See w. METZGER, Beobachtungcn uber pbanomenale Identitit, p. 14. 
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mcnt’j but is much more immediately relevant to the Launching Effect * 
and that is what specially concerns us for the moment. Here is a de- 
scription of the experiment. 

Exp. 47 . This experiment was carried out by the projection method 
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“ See A. C. SAMPAIo, op. eit., p. 15. 
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The process is thus linked, after the impact, with the two objeas, 
and stands in a different relation to each; in this way there is the appear- 
ance of two distinct events. It is this which is expressed in the phrase 
‘The blow dealt by object A pushes away object B’ - the term ‘pushes 
away* implying both the intervention of object A and the change in 
position of object B. 

Although in the Launching Effect we are concerned with two distinct 
events, it would nevertheless be a mistake to speak of ‘two movements’. 
We see now that the Launching Effea consists, from a phenomenal 
point of view, of a single movement^ that of the motor object.^® If in the 
previous chapters I have continually spoken of two movements, that 
was justified only because we were then in the process of analysing 
and we had not at that stage the right to take account of the data ob- 
tained from examining the Launching Effect seen as a whole. 

This is no longer the case. It is therefore important that we should 
reconsider certain expressions used, and make a number of points more 
precise. 

In particular, we can now give a more precise answer to the question, 
which we were considering in Chapters III and IV, as to what is the 
significance of the segregative and polarising influence of the objects. 
The segregative influence does not bring about the establishment of 
a distinction between ‘the two movements’; instead we should regard 
it as one of the conditions which make for a double representation of 

it is the movement of the motor objea which seems to bring about the dis- 
placement of the projectile. 

As for the double aspect, the ‘two faces’, of the movement, a very simple 
example may perhaps help to bring out what is happening. If we draw the out- 
lines of two adjoining shapes, e.g. a square and a triangle, in such a way tlut 
they have one side in common, it is still possible to have the impression of two 
complete shapes. The same line - the one which they have in common - appears 
both as a side of the square and as the base of the triangle. This example serves 
simply to indicate a general point; we shall meet other similar cases in the course 
of this book. 

This clarifies matters a great deaL We can now xmderstand better why there 
is such a close relationship between the Launching Effect and the contmuoui 
movement of a single object. We can also understand the nature of the charac- 
teristic 'break’ which occurs in the movement of the projectile at the moment 
of impact in some cases of Launching-in-flight (exp. 17, p. 70 and note 17, 
p. 71). Indeed the movement of the projectile ceases at this point to exist 
phenomenally, since the movement which follows the impact has the sprearance 
of being a movement of the motor object. Tims the faa of Uie ‘break’ lends 
support in a very interesting way to the theory that the movement belongs to the 
motor object. 
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If we look at the Relay Effect in this way, the formula which Metzger 
proposes for the causal impression, and for the Launchir^ Efiea in 
particular,^* seems to fit it very well; but the structural organisation of 
the Launching Effect itself is quite different, as we have already observed 
and as we shall see again from what is to follow. 

We ace now in possession of all the elements required for solving our 
problem. Let us recall them briefly. 

1. It is possible to conceive of the Launching Effect as a continuous 
process, undergoing at the moment of impact a qualitative evolu- 
tion, as the result of which the two phases of the process present 
aspects which are clearly different. 

2. We can claim that, as a result of the conditions in which it is pro- 
duced, the physical movement of the object struck gives rise to 
a double representation. This movement appears at one and 
the same time (a) as a continuation of the previous movement 
of the motor objea, and (b) as a change of relative position (a 
purely spatial withdrawal) of the projectile in relation to the motor 
object. 

3. There is nothing impossible in the fact that the physical movement 
of the object struck appears as a continuation of the previous move- 
ment of the motor object even though after the impact the latter 
is motionless. 

If these three conclusions are taken together, it is possible to see how 
they can be synthesised into a very simple theory of the Launching Effect. 

At the moment of impact j the movement of the motor object appears to 
extend to the projectiki bringing oioot its di5place7nent in space. This 
amounts to saying that from that point on the movement presents a 
double aspect; we sec it both as a continuation of the movement of the 
motor object before the impact, and as some thin g which brings about 
a change in position of the projectile.*^ 

“ See p. 17 . 

“ In order to avoid oU rnuundersundingjit is important to make the following 
point. The duplication discussed in these last few pages can be viewed from dif- 
ferent angles. When considered from the point of view of the stimulus-conditions, 
tt rcicti to the ph^'si^ movement of the proJtetiUi it is this physical movement 
which is represented in two ways. On the other hand, however, when considered 
from a purely phenomenal point of view, it Is the movement of the motor object 
which has a double aspect. This anses from the fact that one of the ways in 
which the pb^tical movement of the projectile is represented is as a continua- 
tion of the movement of the motor object. It necessarily follows, therefore, that 
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displaces object B*j and now that we understand it properly we can 
appreciate how accurately this formula refleas the phenomenal data. 

To sum up, the essential point in our theory is the view that the move- 
ment of the motor object undergoes an ‘extension’ (in the sense already 
explained) on to the projectile; it is during this ‘extension’ also that the 
reproductive charaaer of the causal impression appears, as we shall 
see later (Chapter XIV). Since this feet is of such importance, it 
will, I think, be helpful to introduce a special term for it. I shall call it 
ampliation of the movement.* What I mean by this - the reason will 
become clear later - is the creating or establishing of the extension on to 
a second object of the already existing movement of a first object, in 
such a way that this movement brings about the displacement of the 
second object. 

Such, then, is the struaural interpretation which seems to be re- 
quired for an understanding of the impression of the impact-which- 
launches. Some will perhaps think that this theory is over-subtle. Inmy 
opinion, however, this is not mere ‘arm-chair’ speculation; ±e distinc- 
tions which I have made are not just the outcome of ingenious theoris- 
ing, but seem, however refined, to be demanded by the faas. Moreover 
we shall be able to see from what follows that our theory accords com- 
pletely with the results obtained when we study other types of mechan- 
ical causality, and this confirms its value and also increases the area of 
its applicability. 

As a matter of interest, let us now retrace our steps in the opposite 
direaion along the path which we have followed. There is no better way 
of making clear once again how well the findings of the preceding chap- 
ters link up together to form the theory of the Launching Effea. 

If it is ampliation of the movement which is the essential feature in 
the causal impression, we can deduce the following consequences: 

1. Since ampliationis simply the establishing of the ‘extension’ of the 
movement of the motor object, it necessarily presupposes the pre- 
existence of this movement; this implies the hierarchy of priority, with 
the consequences which it entails, 

2. Ampliation is conceivable only if a distinction is established on the 
phenomenal plane which corresponds to the duality of the movements 
performed physically by the objects. This distinction is assured by the 

* L’ampJiation du mouvemmt. Sec GJossaiy. 


P.C.— 
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the physical movement of the prc^ectilcj and consequently as one 
of the conditions which gives the movement of the motor object its dual 
aspect. 

As for the polarising influence, by reason of which the ‘movement* 
of the projectfle is polarised inversdy, this is clearly a matter of spatial 
relations; it is thus the displacement of the projectile which has the 
character of withdrawal (the displacement being brought about by the 
naovement of the motor object). In this connexion wc should remember 
that it was as a function of polarisation that we defined the ‘radius of 
action’ (p. 54). Now as the projectile moves farther away from the motor 
object various changes are in fact produced. Not only does the polarisa- 
tion cease to be inverse, but in ad<^tion the phenomenal duplication dis- 
appears; in other words, the movement performed by the projectile is 
then its own, and no longer belongs to the motor object. This, however, 
creates no special difficulty, since the two changes necessarily occur 
simultaneously, at any rate if wc assume that inversion of polarity is an 
essential condition for the ownership by the motor object of the move- 
ment performed by the projectile. As was indicated earlier, this is 
almost certainly the case. 

may note also that the idea of a qualitative evolution which takes 
place at the moment of impact (the metamorphosis of approach-impact 
into wthdrawal-pushing away) is now much more easy to understand. 
The continuity which I have emphasised is more fundamental even 
than one might have thought, since only one movement is involved. It is 
this movement which, as it develops, undergoes an evolution. Although 
at the beginning it appears as a simple approach, later it really does take 
possession of the projectile - one might almost say appropriates it - in 
the course of bringing about its withdrawal. 

Finally, wc can now see that it is inaccuraic to say that the blow dealt 
by the motor object appears as the cause of the movement of the pro- 
jectile, or that there is in the Launching Effect a ‘passage* or ‘transfer- 
cncc* of the movement of one object on to another, as in the theory put 
forward by Dunckcr and Alctzgcr,'* It would be more correct to say 
that the blow dealt by the motor object appears as the cause of the dis- 
placanent - a purely spatial phenomenon - of the projectile. This brings 
us back to the phrase which wc made the starting-point for this dis- 
cussion. Wc took the descriptions given spontaneously by the observers 
and expressed them by the phrase, ‘It is object A*s movement which 
’•Seepp.15 scq. 
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the whole gamut of phenomena which can stretch from an appearance 
of two quite independent events to a clear impression of the second 
event being entirely produced by the first. 

The question therefore arises as to how this influence is to be under- 
stood and what is its exact significance. We might suppose that we have 
here a phenomenon of an extremely general kind, which can manifest 
itself in the most varied conditions, and which for the most part belongs 
outside the sphere of perception of movement. 

Now the results of our series of experiments suggest quite otherwise. 
As will be seen later, we have never observed triggering in our experi- 
ments on purely qualitative causality, i.e. when all movement was 
eliminated. It is a remarkable fact that all cases of triggering which 
occurred in the course of our research have been produced in connexion 
with experiments which also gave impressions of launching, or which 
might lead to such impressions if a slight change were made,^® The 
Triggering Effect, therefore, like the Launching Effect, must be con- 
sidered as a form of link between two movements. 

The special charaaeristic which distinguishes the Triggering Effect 
from the Launching Effect lies in the autonomous character of the 
movement triggered off. Thus all the experimental modifications that 
favour this autonomy result in the substitution of the Triggering Effect 
for the Laimching Effect. The Triggering Effect appears in particular 
when an ascending hierarchy of speeds is introduced, when the relative 
orientation of the movement is altered, when the distance between the 
objects is increased in the case of 'impact at a distance*, or again when 
the second movement is in the form of a contraction of the object, and 
so on. 

On the other hand, the Triggering Effect is also quite clearly distinct 
from the Relay Effect, although the second movement is autonomous 
in both cases. The character of dependence displayed at the start by the 
movement which is triggered off does not exist at all, strialy speaking, 
in the Relay Effect, which involves something more like transferring or 
taking over. Moreover, parallel to this difference between the im- 
pressions, there is another difference. In the case of the Triggering 
Effect, polarity is inverted, while in the case of the Relay Effect the two 
movements are polarised in the same way. 

All this clarifies the problem of the Triggering Effecr, and enables us 

“ This was true, in particular, of the experiments on 'qualitative causality* 
reported in Chapter XV. 
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twofold influence of the objects in bringing about both segregation and 
polarisation. 

3. On the other hand, since ampliation consists of the apparent 
prolongation of the movement of the motor object after the impact, there 
must also be continuity between the two movements. Because of the 
action of the factors of segregation and polarisation, however, this con- 
tinuity can occur only in the form of a qualitative evolution, a meta- 
morphosis of the original process. Now as such a form of unity is un- 
doubtedly rather difficult to produce, die forces making for integration 
must be particularly strong as regards spatial, temporal, and kinematic 
conditions. 

4. The continuity of the process clearly presupposes that the move- 
ment performed by the object launched belongs to the motor object; 
and it is likely that this U made possible only by the inversion of polarity. 
This continuity is strengthened by a descending hierarchy of speeds 
which, while accentuating the dominance of object A, must at the same 
time accentuate the belonging of the movement to objea A, since the 
two go together. 


2 . THE TRIGGERING EFFECT 

The phrases which observers use when they describe the Triggering 
Effect are less precise than in the case of the Launching Effect, but 
their general import is to suggest two things. In the first place they 
assert that the active object ‘exerts an influence over the passive object*, 
that it ‘docs something’ to it or, in a passive form, that the second event 
‘depends on* the first. In the second place they assert that this influence 
limits its action to the beginning of the event produced, which there- 
after proceeds in an independent manner. As we said earlier in connex- 
ion with the cases of triggering which we studied in detail, the move- 
ment of the passive object is autonomous in such cases without being 
spontaneous; in other words it is independent of the movement of the 
active object in its execution but remains dependent on it for its origin. 

The influence* which constitutes triggering remains vague and in- 
determinate, therefore, and its effect is very restricted. Aloreover it 
shows very marked differences of degree, and this often makes the 
subjects in the experiments hesitate as to the nature of the phenomenon. 
Is there really a positive influence, or is the antecedent only the ‘occa- 
sion of the appearance of the consequent ? Is it a mere triggering or a 
real launching ? The fact is that observers group under one heading 
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merit in our experience is very much greater than is commonly supposed. 
The proof of this will appear during Chapters XI and XV. We shall 
there see that, when changes in size and shape arc included as move- 
ments, the sphere in which movement plays a part increases remark- 
ably. It is thus quite possible that these inferior forms of causality do in 
fact frequently occur, and play an important part in everyday life. 
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to judge its significance, which seems to be that of a weakened form of 
the Launchmg Effea. The overall conditions in which it occurs being 
those of the Launching Effect, one would expect from what we have 
seen with regard to the latter that, in the case of the Triggering Eflfect 
too, the second movement would appear as a prolongation of the move- 
ment of objea A. But this is not actually the case; the second move- 
ment fielongs beyond any doubt to object B, and it is precisely that 
which assures its autonomy. Thus we may wonder if the impression of 
initial dependence can be connected with the idea of ampliation. 

There does not seem to be any special difficulty in supposing this. 
When observers talk of the impact or contact of the object ‘doing some- 
thing* to the departure of object B, does this not signify in effect that 
the beginning of the movement of this object is ‘part of* the impact ? 
Could we not interpret this phrase as meaning that ampliation is limited 
in this case to the very first stage of this movement, to the extremely 
brief moment during which the proper character of the movement has 
not yet asserted itself? When, on the other hand, the particular pro- 
perties of the second movement begin to appear, and clearly differenti- 
ate it from the first in virtue of the greatly increased speed, the new 
orientation, the inaeased distance between the objects, and so on, the 
second movement tends to cmandpate itself from the protection of the 
first and becomes autonomous. In other words, we have here an 
ampliation that is cut short, abruptly or otherwise, according to the 
amount of difference between the two movements. This is the reason 
for the many varying shades of impression which appear in the Trigger- 
ing Effect.*' 


All these vague terms - ‘triggering*, ‘dependence*, ‘influence*, etc. - 
at least when used in the sphere of external experience — always suggest 
a primitive form of launchmg, and they apply only to combinations of 
movements. They represent a weaker or inferior form of causality in 
contrast with the Launching Effect and Entraining Effect which are the 
finished products. Only in these latter cases docs the spedfically causal 
charaacr of ‘production’ become fully realised. 

This Unexpected conclusion appears at first sight to curtail very con- 
siderably the possibility of perceiving 'influence* or ‘dependence* in the 
phj'sical world. But this view is mistaken, for the part played by movc- 
« Wc shall find similar very interesting cases when we study the Propulsion 
Effect (Propulsion Type H) in Chapter XI, 



CHAPTER IX 


The Structural Organisation of the 
Entraining Effect 

I. THE ENTRAINING EFFECT AND THE LADNCHING EFFECT 

Most of the data obtained so far arc applicable to the Entraining Effect 
no less than to the Launching Effect, and our study of the En tr ainin g 
Effect is therefore made very much easier. Of particular relevance are 
the data relating to impact, radius of action, hierarchy of priority, and 
all factors which bring about segregation and integration. 

A special examination of the Entraining Effect is justified, however, 
because it enables us to throw light on the prime importance of a factor 
whose influence it is difficult to isolate in other conditions, but which must 
be taken into account if we are to understand the causal impression fully. 

Although the Launching Effect and the Entr ainin g Effea are nor very 
much alike in appearance, they are in fact very closely related. This 
becomes clear first of all &om a study of the conditions in which they 
occur. These conditions are so nearly the same that, if there is even a 
small alteration in them, we can pass imperceptibly from one effect to 
the other, as is shown clearly in exp. i8 (p. 71). 

Moreover it is obvious that from a phenomenal point of view the 
Entraining Effect produces a situation very similar to that which has 
just been described in connexion with the Launching Effect. It is the 
movement of the ‘active’ object which displaces the ‘passive* object. 
The latter performs a movement which does not belong to it, and 
remains inert while the first object carries it off. 

In an Entraining Effect such as that which occurs in exp. 2 (p. 21), 
this characteristic is so evident that no special demonstration is neces- 
sary. By way of proof, however, I shall mention uvo experiments, since 
they are also of considerable interest in other respects. 

The first consisted of an attempt to destroy the causal impression by 
making the movement of object B autonomous. 

Exp. 48. This is the same as exp. 2 except that the objects begin 
to move simultaneously at different speeds. A, moving more rapidly 
than B, joins it, after which they both move at B's original speed. 



Part Two; The Entraining Effect 

In this section of the book we shall begin by studying the Entraining 
Effect in its simplest form, i.e. as it occurs in the second of the two 
Type-experiments. 

Next we shall examine other varieties of causal impression, viz. 
launching-by-expulsion and propulsion, and also the perception of 
animal locomotion. All these phenomena can be linked up more or less 
directly with the Entraining Effect, from which they are derived 
theoretically. 

In a final chapter we shall consider causal impressions in the tactile- 
kinaestheiic sphere. These, it is true, are sometimes of the launching- 
by-striking type, but the great majority of them belong to the class of 
impressions derived from the Entraining Effect, and cannot therefore 
be studied without a knowledge of the latter. 
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objeas move simultaneously and in a similar way after the impact. In 
this respect the Entraining Effect resembles that very interesting 
phenomenon from which it is genetically derived, the Transport Effect. 

This ‘effect’ has already been mentioned. The essential feature of it 
is that a movement which is actually performed by the transported ob- 
ject does not belong to this object, but to the ‘vehicle’ or transporting 
object, as in the various examples given during the last chapter. 

The theoretical basis of the Trai^port Effect is simple enough. What 
is involved, as we know, is a separation of the systems of reference; the 
transported object is referred to its vehicle, and the vehicle is referred to 
the surrounding field. To obtain the Transport Effect, therefore, it is 
necessary to ensure that the transporting object isolates the transported 
object from the space around it. An example of this occurs when one 
object is inside another, or when there is an obvious break between the 
object and the surrounding space, as in the case of an apple handed to 
someone on a plate. The ‘vehicle* (in this case the plate) then becomes 
the exclusive frame of reference for the apple, which will have no 
movement of its own as long as ir does not move in relation to its own 
frame of reference, whatever may be the changes in position which it 
undergoes when participating in the vehicle’s movement.^ 

What is involved in this idea of participation becomes dear if we 
connect it up with the important distinction between the movement of 
an object and a change in its position. In using the term ‘participation* 
we are referring to the fact that the kinematic process belongs to the 
transporting object, while the transported objea undergoes a ‘displace- 
ment’, i.e. a mere change of position in space, as described earlier. Thus 
the Transport Effect brings out very forcibly the exact significance of 
this dissociation, which is of extreme importance for the theory of 
certain kinds of causal impression. 

Something s imilar clearly happens during the second phase of the 
Entraining Effect, when one of the objects is carried off by the other. 
Indeed one observer very rightly remarked in this connexion that 
although there were in fact two objects, he saw only one movement in 
the experiment, that of objert A; object B did not have a movement. 

This being so, we might expea to see the Transport Effect when, in 
accordance wth the method of genetic analysis, we isolate the second 
phase of exp. 2. This, however, is imt the case. There is no trace of 
transport; a rectangle is formed by the juxtaposition of the two objects, 

^ See K. DUNCKBR, tlbcr induzierte Bewegung, passim. 



mechanical causality 

B ““ P°“' of fixation. If we foUow 

™,r Im \ autonomously on a continuous and uniform 

path, whdc A comes and joins it and then accompanies it; in 

ob^a B wwch is dividfd at the 

observer. FixatiororoWeccBnea*^*^ T attitude adopted by the 

isolating B. i, prevents L AppSch'^I„T 

phase of the experiment and^-,k„ l ® appearing in the first 

~nt,.hus^eZS^’i“Ltui™^ 

necessarily lose iu^mn^myromrfMl’'’’'”^^'* ^oes not 

may lose it gradually. ^ oompletely at the moment of impact, but 
both begin to mive''’s'immunSu^?‘’' ^ a objects 

., „“saj ; 

. "'-?i sn^Toir* 

altered when it adopts A’s sneeH v. ^®'^®tnenr of B is markedly 
movement by object B before emraining. The phase of 

quent phase. When the chaneo “‘’•“ot >s divided off from the subse- 
ts and 8 cm. per sec. - we teceivoT,^ ' 

:/ie nmmau of B by pushlna “ /I'" ‘“Ptrasion that A acceleraus 

for a lime a fair degree of autonn™, movement retains 

stiU, the two movements arc comid' '*’“ ‘fifiotence is less marked 

The results of these two cxncrim ^ mdopendent of each other. 

“P'ttmonts will be considered again later, 
a- the enthainino effect , 

The great difference between ein.- • fxxNspoKT effect 

■cucesofentraininglicsinthefaath.MlI'i? '““hohing and exper- 

t in the case of entraining the two 



THE ENTBAINING EFFECT X53 

rolling about on a plate as it is handed to someone, or of a bag of coal 
shaken by the jolts of the cart on which it is resting.^ 

The Transport Effect is clearly very similar to the Entraining Effect, 
so much so indeed that, unless one is observing the phenomena in 
strictly controlled conditions, one might suppose that ^ere was very 
little difference between them. Yet there is one essential difference. 
The cases of pure Transport (such as that of exp. 31) give no causal 
impression; there is no impression that the screen entrains the disc in 
the same way as object A entrains object B in exp. 2. The screen 
supports the disc but does not carry it 
Moreover only a slight alteration in the experimental conditions is 
required to change the result completely. 

Exp. 52. For this experiment we need to modify either exp. 50 or 
exp. 51; it does not matter which. The difference is that in the present 
experiment the movement of the screen begins before that of the disc. 
The screen travels i or 2 cm., and then the disc begins to move as well. 

There is a dear causal impression this time; the screen entrains the 
disc. It must therefore be the temporal priority of the movement of the trans~ 
porting object tohkh is decisive in determining which effect is produced. 

The causal impression is as transient in this case as it is in exp. 2; it 
quickly disappears, and sometimes, if the movement of the objects is 
prolonged slightly, it gives way to the Transport Effect of exp. 51. 

In point of fact we had already come to the condusion that the 
priority of the movement of the motor object was of cardinal importance 
in the case of the Launching Effect. Indeed it is indispensable if there 
is to be a phenomenal duplication (or dual aspect) of the physical move- 
ment of the projectile,* and hence if this movement is to belong to the 

‘ In creating the impression that the transported object participates in the 
movement of the vehicle (i.c. undergoes aphcnomenal duplication^ an important 
part is played by the opposition tetween (a) the tendency towards fusion of 
the movements and (4) the tendency towards their separation (the latter result- 
ing from the fact that the two objects can be distinguished). The importance of 
this opposition is well illustrated by the last two experiments. 

* From the physical point of view, however, the movement of the vcliide is 
clearly the ‘cause’ of the movement of the transported object; this is another 
example, and a particularly striking one, of a case where one might have ex- 
pected a causal impression to appear, but it does noil 

‘ We should remember that the phenomenal duplication occurs in the case of 
the Launching Effect as the result of a conflict between two opposing tendendes. 

The movement of the projectile tends to tmite loith the already exining tnovanent 
of the motor object^ and this conflicts with the tendency towards separation of the 
movements resulting from the presence of two objects. 
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however, also makes an important difference in other situations where 
the factors of organisation do not even result in a Transport Effect 
(c.g. exp. 50 and exp. 2). 

In exp. 2 in particular the result of^fae temporal priority is to main- 
tain the distinction between the two objeas after they come into con- 
tact. What we sec is one carrying off the othery although objectively they 
form from that moment the rectangular block already mentioned. This 
segregation is clearly a consequence of the first phase of the experiment 
and is simply ‘left over* from the segregation which arose originally as a 
result of the distance between the objects and their different states (viz. 
moving and motionless respectively). It is a remarkable fact that this 
permanence of segregation is found even when the squares are the same 
colour and form a rectangle of uniform colour after they come into 
contact. The Entraining Effect is as good in these conditions as in cases 
where the objects are of a different colour or shape. 

It is not difiBcult to measure the distance for which the segregation of 
the objects is maintained when we have an experience of entraining, and 
several experiments have been carried out to determine this. 

Exp. 53. This is the same as exp. 2 except that the course of the 
two objects after the impact can be limited by means of a shutter 
fitted in front of the slit in the screen. The observer determines by 
trial and error the point from which the impression of two objects, one 
carrying the other, gives way to the impressioa of a moving bi-coloured 
rectangle. 

These observations seem more easy to make when the speeds are 
fairly slow. By way of indication here are the results obtained by Mi., 
who was the only subject to take part in the experiment. 

Speeds Limit (distance from the point of impact) 

3-5 cm. per sec. 12 mm. 

6 cm. per sec. r 6 mm. 

10 cm. per sec. 22 mm. 

16 cm. per sec. 33 oim* 

28 cm. per sec. 75 mm. (This represented the whole 

length of the slit) 

There is no doubt at all that the speed has a considerable influence on 
the value of the limits, just as it did when the radius of action was being 
determined. It is remarkable also that the absolute values in this case 
are much the same as they were then, except in the case of the highest 
speed (see Table II, p. 61, Withdrawal Effect, subject Mi.). 
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This view has the great advantage that it once again brings the Entrain- 
ing Effect into close relation with the Launching Effect, which of course 
also involves the referring of object B to object A after the impact. 

A comparison between the result of exp. 48 and that of exp. 49 will 
indicate clearly the part played by A*s dominance. As was pointed out 
at the time, the conditions of exp. 48 are those of exp. 49 the other way 
roimd. In exp. 48 A adopts the speed of B at the point of impact, and 
slows down, while in exp. 49 B adopts the speed of A, with the result 
that it moves faster. 

That being so, we might expect that the results would be the other 
way round also, or in other words, that, since exp. 49 resulted in the 
Entraining Effect, exp. 48 would result in a ‘Traction* Effect. Object- 
ively B has a continuous uniform movement, while A goes to join it, 
gets behind it, and then follows it. Why then do we not have the 
impression that B pulls A, or tows it behind ? In other words, why does 
not the movement of A lose its autonomy ? Moreover we often receive 
the impression that the encounter between the objects in exp. 49 pro- 
duced an acceleration of B’s movement before the entraining is com- 
plete. Why, in exp. 48, does one not have the opposite impression, that 
the encounter of A with B puts a brake on A’s movement ? 

At this stage in our exposition the amwer is easy. For such an im- 
pression to be given, B would have to be the centre of reference for A's 
movement after the impact. This is impossible, since as a result of the 
dominance acquired by A during the approach phase, A necessarily 
becomes B’s centre of reference when it forms a group with B, and not 
the other way about. 

At first sight it is rather surprising to find that a causal impression of 
braking never occurs in any of these experiments, although this is one 
of the most ffequenl rases of physical causality. We do of course sec a 
slowing down of the movement after the encounter with the obstacle, 
but we do not have the impression that it is the encounter with the 
obstacle which produces the slowing down. We have already seen the 
reason for this in the case of exp. 48, which theoretically seemed to pro- 
vide conditions most favourable for such an impression. The same 
reason again, of course, reinforced by some others, accounts for the 
absence of the causal impression in cases where an encounter with a 
motionless object is followed by a slowing down. Sometimes in these 
condidons we have the impression that the object ‘ought* to have gone 
farther, or ‘wanted’ to go farther, than it did, but that is quite a different 
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The lack of autonomy in B’s movement and the Entraining Effect 
are as dear in these two cases as in the Type-experiment. The only 
differences are to be found in the form which these features take in 
each case. When there is a descending ratio of speeds, there is the im- 
pression that A deals B a bJow at the point of impact, and this impres- 
sion is the more marked the greater the difference between the speedsj 
the Entraining Effect then seems more like a ^push\ A greater difference 
still, however (a ratio of 10 to i or more), has a segregative influence, as 
was pointed out earlier (pp. 113 seq.), and divides the phenomenon 
into the tw’o independent phases - the blow dealt to B by A and the 
movement of the rectangular block. In this case the causal impression 
disappears. 

When there is an ascending ratio of speeds, the resultant impression 
is rather a curious one, just as it is in the case of the Launching Effect. 
Subjects describe it by saying, for example, Tt is as if A tiptoed up 
behind B*, ‘It is like a cat creeping up to a mouse, and then pouncing 
and carrying it off’ (compare this description with those on p. 121), 
The impression of a blow is replaced by mere contact, but the Entrain- 
ing Effect is still fully apparent. It is thus clear that this character is 
largely independent of a change in speed at the moment when the 
objects come into contact.^ 

Once again it should be stressed that the impression of entraining in 
the case where there is an ascending ratio of speeds is in conflict with 
what we have learned from everyday experience. From the point of view 
of mechanics we have here a paradox, and it is clearly for this reason 
that subjects resort to these somewhat droll comparisons in order to 
make sense of the unusual appearance of an Entraining Effect which, 
despite its paradoxical character, cannot be seen in any other way. 

It is also possible to produce a mecham’cal paradox in the reverse 
situation, when the outcome of the impact is to decrease not only the 
initial speed of the motor object, but also that of the object struck. 

Exp. 55. This is the same as exp. 2, except that the two objects 
begin to move simultaneously at diflerent speeds. A, moving more 
rapidly than B, joins it; after this they both move at a speed lower 
than that of B. The original speed of A was 20 cm. per sec., that of 
B 10 cm. per sec., and the common speed of the two after the encounter 
was 5 cm. per see. 

It is also clear from exp. 48 that znakiog the speeds equal is not sulEcient 
to produce the causal impression, since B’s movement docs not in that experi- 
ment appear to be the cause of A’s movement after the impact 
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Here, too, it is possible to obtain a clear impression of traction, 
especially at the moment when the second object starts. It is as though 
the first object were towing the other on the end of a piece of string. The 
impression, however, is not as ^od as in the previous experiment. This 
IS imdoubtedly because of the separation of the objects in spacej the 
observer has to be prepared to look at the experiment as a whole if the 
Traction Effect is to occur. An analytical approach, which can creep in 
very easily, is fatal to it. 

A third experiment brings out pardctihrly dearly the importance 
of the priority of the movement of the motor object. 

Exp. 58. This is the same as exp. 2 except that, when object A has 
joined object B, it returns to its starting-point accompanied by object B. 

The results of this experiment depend on the speed of the move- 
ment. When this is fairly slow, i.e. less than about 12 cm. per sec., the 
impact clearly dissociates the two parts of the to-and-fro movement 
performed by A. First we see A join B, and then we see the combination 
begin to move in the opposite direction. The change of direction acts 
as a factor segregating the two phases of the experiment, and there is no 
traction. A more rapid movement, on the other band, e.g. one of 30 cm. 
per sec., produces a very different effect. The two phases form an un- 
intemipted whole, and we see A ‘hook’ B on and cany it off as plainly 
as it entrains it in the Type-experiment. The speed of the movements, 
acting as a factor of integration, serves to establish continuity of A’s 
movement in spite of its change of direction; the first phase appears as 
the beginning of a movement which is continued during the second 
phase, and as a result A’s movement begins phenomenally before that 
of B. 

Traction is thus only a speaal case of entraining. Its specific character 
consists simply in the fact that the motor object takes a position tn front 
of the other; the structural organisation of both kinds of causal im- 
pression is similar. 



mechanical causality 

The results are very similar to those of exn ASi wru^ r n 

.hrciUL‘’ns'T^ “‘”8 

previous experiment This is Inoth" ™ 

cdse is efihrie imponanc^M such “ ttem!""” 


. 4- the traction effect 

Mention was made in section 2 of the case of th^ ‘'r • 

i.e. the case where we receive iJ.r Traction Effect’, 

another or ■tows' i, b'chM."'''' 'httt °ne object 'pulls’ 

ourselves ™ ““aining we often asked 

aaion of towing. Several corresponding to the 

"ere unsuccessful until we unH *“ P^t^fce one, but they 

Entraining Effect rd !hrimlr,r“‘' c''’! “P 

object’s movement. Afienvards the”** * priority of the motor 
sufficient to produce positive results ‘^s principle was 

principle’s validity. Here are three t '• '1 ‘’omonstrated the 

E.VP. 56. Thil 

ride'' ‘‘ baTpaKe?ft ^ 

side at the same speed. On this oera’s'^ T'° side by 

n in relation to the direction of ^ therefore in front of 

It IS possible ,0 dispLe 

affecting the priority of A’s movement Tv‘"® °c ^ ^ 

Exp. 57. The usual tvvf> done as follows 


Exp. 57. The usual two ob' ” * done as follows: 

“Iva °f‘''®‘n"'"®”f''''t«Porii.'ri“^^^ by side in the slit, and 
0??^ roT ® “ =‘P«‘I of d cm per Object A moves 

“he mme H ■“ tft" ro 3 " “ '1“" “"'■"“cd “ distanee 

sreato ‘he speeds mTh'-'n' ^P^'d fnd in 

b'Ehcr, the distance must be 


^ ^ - lilUbL DC 

oreak m the unity of its movement. 



THE ENTRAINING EFFECT 163 

accomplished fact it disappears, and is replaced by some more static 
impression, such as simple transport. 

Our study of the Launching Effect resulted in a similar conclusion, 
and we may therefore claim that the Launching Effect and the Entrain- 
ing Effect have the same theoretical basis, that of ampliation of the 
movement. 

The temporal priority of the movement of the motor object, which is 
necessary if there is to be ampliation of the movement, has a double 
influence on the structural organisation of the whole formed by the two 
objects. In the first place it brings about or accentuates their segregation, 
and secondly it sets up a hierarchy in which the entrained object is 
referred phenomenally to the motor object, even when there is nothing 
in the configuration to exert any influence in that direction. The result 
is that the Entraining Effect can appear (as in exp. 2 ) in conditions in 
which there would be no Transport Effect even if the temporal priority 
of the movement of the motor object were absent. 

The temporal priority of the movement of the motor objea and the 
similarity of the movements of the two objects after their encounter 
constitute the essential conditions for the Entraining Effect. It oc^rs 
whenever these conditions obtain, and it is independent of the relations 
existing between the speed of the motor object’s movement before the 
impact and the speed of the two objeas’ common movement after it 
(provided the difference between the movements is not great enough to 
break the continuity of the movement of the motor object, and thus 
destroy its temporal priority). Whether the speed increases, deceases, 
or remains the same after the encounter of the two objects, there is 
always a causal impression, in spite of the paradoxical character w c 
some experiments can display. ^ 

Similarly the relative positions of the objects on their path m relauon 
to the direction of the movement is unimportant. W^cn 4e motor 
object is behind the entrained object, it gives the impression of gathenng 
it in flight, of carrying it off, or of pushing it, accordmg to the speed 
conditions; when it is in front, it gives the impression op g i , or 


dragging it along behind. . , , . . . * 

The appropriation of the movement of the ent^cd object by the 
movement of the motor object can develop gradually, an cm c 
form of a causal impression of acceleration on the part of the second 
objen. In the opposite case, however, when the movement of one objert 
becomes less rapid after its encounter with another object, no causal 
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accomplished fact it disappears^ and is replaced by some more static 
impression, such as simple transport. 

Our study of the Launching Effect resulted in a similar conclusion, 
and we may therefore claim that the Launching Effect and the Entrain- 
ing Effect have the same theoretical basis, that of ampliation of the 
movement. 


The temporal priority of the movement of the motor object, which is 
necessary if there is to be ampliation of the movement, has a double 
influence on the structural organisation of the whole formed by the two 
objects. In the first place it brings about or accentuates their segregation, 
and secondly it sets up a hierarchy in which the entrained object is 
referred phenomenally to the motor object, even when there is nothing 
in the configuration to exert any influence in that direction. The result 
is that the Entraining Effect can appear (as in exp. 2) in conditions in 
which there would be no Transport Efiect even if the temporal priority 
of the movement of the motor object were absent. 

The temporal priority of the movement of the motor object and the 
similarity of the movements of the two objects ^er their encounter 
constitute the essential conditions for the Entraining Effect. It ocCTts 
whenever these conditions obtain, and it is independent of the relations 
existing between the speed of the motor object’s movement before the 
impact and the speed of the two objects’ common movement after it 
(provided the difference between the movements is not great enough to 
break the continuity of the movement of the motor object, and thus 
destroy its temporal priority). Whether the speed incre^es, dcCTeases, 
or remains the same after the encounter of the tw objects, there is 
always a causal impression, in spite of the paradoxical c aracter w 
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CHAPTER X 


Launching-by-Expulsion 

Launching-by-expulsion is a form of causality which occurs frequently. 
We meet instances of it when someone throws a stone, shoots with a 
bow and arrow, slings a catapult, throws a javelin or harpoon, or bowls 
a cricket-ball. 

In some of these cases, however, such as shooting with a bow and 
arrow and throwing a javelin, the situation is made more complex by 
the fact that a considerable part is played by another form of causality, 
viz. propulsion, which we shall be considering in a moment. Other 
cases, namely those in which the projectile is simply transported by the 
motor object before the two of them separate, exemplify laimching-by- 
cxpulsion in a purer form. A good example of the purer variety is to be 
foimd when one object gives another a hard shove and then stops 
abrupdy while the second object continues to move by virtue of its 
inertia. 

I-aunching-by-expulsion differs from launching-by-striking only in 
its first phase, which instead of approach-impact consists of the Trans- 
port Effca. The conditions for its occurrence are very similar to those 
required for an impression of launching-in-flight, where, as we indicated 
earlier, object B is itself moving before object A comes into contact 
with it (see exp. 17, p. 70). A surprising fact emerges, however. In the 
present case, with the two objects having the same speed before their 
separation, the causal impression is very clear, while when the speeds 
arc nearly the same in the case of launching-in-flighl the causal im- 
pression disappears. Wc must conclude that the Transport Effect is 
important as such. The reason for this is that as a result of the Transport 
Effect the movement of the projectile loses its autonomy, and from the 
very start belongs to the motor object, as it must continue to do during 
the second phase of the launching. 

The theory underlying Jaunching-by-cxpulsion thus lus close 
affiliations with that which underlies launching-by-slriJdng. In both 
cases wc find inversion of polarity in the movement of the pawj'sx 
object, which seems to nvitt from the motor object, and inertia on 
the part of the launched object, which appears to be dnv<n cjf by the 
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impression of braking or deceleration is found. Indeed this is inevitable. 
The existing hierarchy is one which is necessarily set up as a result of 
the priority of the movement which leads to the contact of the two 
objects; and a causal impression of braking presupposes a hierarchy of 
an opposite kind. 
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As expected, the causal impression of launching is now quite clear; 
we see A launch B after entraining it for some distance. Moreover the 
length of this distance influences the result; when it is too large (and 
exceeds the radius of action) the causal impression disappears, as one 
might expect. It is scarcely necessary to say that the situation presented 
in the experiment is one which often occurs in everyday life. 

It ftequently happens in the case of launching-by-expulsion that the 
projectile is hidden by the motor object before separating firom it. This 
occurs, for example, when we see someone throwing a pebble which 
has been in his hand, or using a catapult. In such circumstances, how- 
ever, we still receive an unmistakable causal impression. Since this 
seems in direct contradicnon with what was said earlier in the book, 
we carried out several experiments to investigate the matter further. 
The requisite conditions were easy to achieve. 

Exp, 6 t» This is the same as exp. i, except that object B is nor 
present at its starting-point. A be^ns to move at a speed of 30 cm. per 
sec., and stops at its usual place. At this moment B appears already 
moving beside A, and travels at the same speed to its ordinary stopping 
position. 

This experiment (mentioned on p. 4$, note 6) tvas carried out with 
forty-one new subjects. If wc ignore three doubtful cases, the results arc 
as follows: seventeen of them (42%) received a causal impression of 
launching; to all the others B’s movement appeared autonomous. 

The same experiment was then repeated many times with the very 
experienced observer Mi., and the intervals between the stopping of A 
and the appearance of B were varied. His observations confirmed and 
added to the previous findings. The causal impression of launching 
appeared in 27% of the total number of observations (120), and con- 
ditions seemed to be more favourable to it when the inteni'als were of 
medium length (about 15 to zoo miilhccoads).* 

* The autonomy of D’s movement takes a very remarkable form in this ex- 
periment. There were some cases in which the impression received by the sub- 
jects merely reproduced the objective situation, but there were others in uhich 
B’s movement was seen as beginning be/ord B iutlf appeMtJ. (This was so for 
of the new subjects and for 53% of the thirty observations made by Mi. 
when the mtervaJs were 14, iS, and 42 mMKCoads.) la these cases objtxx B 
seemed to ‘come out of’ object A (ssiihout being actis'cly thrown out of iO, 
or to emerge from the same place as A after being concealed by it for part of the 
way. These results link up with those mentioned earlier (sec Chapter HI); 
like them they bring out the faa that phases of mos-cmcat, if they arc not 
limited by a suge when the objea is moti on less, have an uncompleted lock about 
r.c. — 7 
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whether a causal impression did or did not appear. Now obviously, if it 
appears when the experiment is carried out stroboscopically, a fortiori 
It must do so when the movements are really continuous. A negative 
result would, of course, be much more difficult to interpret. 

Hxp. 62, Thisexperiment wascarriedoutbymeansofa'comparison- 
tachistoscope’, an instrument fitted with a set of mirrors which enable 
the observer to see at the same point ob/ects which are in fact located 
in different places.* 

The apparatus had been adapted so that each object could be shown 
for whatever length of time was needed, the second being abruptly 
substituted for the first after previous warning. The substitution 
occurred after the observer had fixated the first object for several 
seconds. It was also possible to alternate the order of presentation, 
by first putting object B in place of object A, and then putting object A 
in place of object B, and so on. This was done at a rate involving an 
interval of 0*55 of a second between two successive substitutions. 

The objects had a maximum height of 40 mm. ; they were drawn on 
square pieces of cardboard of side 10 cm., which were 42 cm. awayfrom 
the observer’s eye. 

The substitution of one image for another was made by means of two 
shutters. One shutter moved progressively in a vertical direction, 
and in so doing covered the first image, while the other shutter, moving 
at the same speed, disclosed the corresponding part of the second image. 
The linear speed of the screens in relation to the plane of the objects 
was 200 cm. per sec., and as a result the length of time taken for the 
whole substitution was about 20 milliscojnds. In these conditions the 
movement of the shutters passes completely unnoticed, and we simply 
receive an impression of the objects moving. There is no difficulty in 
arranging still greater speeds for the shutters, but this has no effect 
on the results of the experiment. 

The objects used arc shown below (Fig, 7). There are six pairs of 
diagrams drawn there, each indicated by means of a letter. For each 
pair the numbers i and 2 indicate the order in which they are shown; 
the position of each drawing, in relation to the centre of the frame which 
siuTOunds it, corresponds to the position which it occupied in relation 
to the centre of the visual field in the experiments. 

Pairs A and B arc schematic representations of javelin-throwing. The 
vertical line and the slanting line which accompanies it correspond 
respectively to the body and arm of the athlete. 

Pair C represents the same thing with the body left out. 

The three following pairs represent shooting with a bow and arrow. 

The bow and arrow arc indicated more or less in full in pair D and 
schematically in pair E, where only the ‘bowstring’ and the ‘arrow* arc 
* A. MICHOTTE, Description ct foncxionncmeiit d’un nouveau taclustoscope 
dc companuson, Arch, de Psychol., XII, 45» *9*2. 
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There is thus considerable variation in the results of this experiment. 
The movement of object B can look as if it is produced by object A, or 
It can appear autonomous. The fact that the causal impression occurs 
at aU shows, as we have already seen, that a phase of immobilisation of 
one of the objects at the centre creates conditions sufficiently favourable 
for segregating the movements. Moreover, since in other respects the 
total conditions ate very similar to those of the Type-experiment of 
Launching, it is not very surprising that the causal impression is found 
to appear some of the time. What is surprising is that this impression 

1.° c “P- 59, where both 

evneri ^ they separate. A comparison between the two 

the the presence of object B at 

omv in H’ ° ^ whole, favours the maintenance of auton- 

omy m B s movement after the separation. 

or entt^ffiM Effect occurs, not after a mere transport 

these “ Ptopalnbn. To understand 

adopted in order tn experimental method which we 

I shall then describe the*" impression could occur, and 

ments imd wm eulhdy aLtllte ^ w 

scopic method to ‘animareH a purpose. We applied the strobo- 

The first draiving showed the tZ*^' ‘‘'^Stees of complexity, 

they are at the beginnine of the r another, just as 

which was suddeiSZbftituteH A second drawing, 

had separated, showed them after they 

and to regard the nr^ somewhat artificial method, 
preferable. Such proccdur °h ^ continuous movements as 

practical difficulties* and would give rise to considerable 

us of minor interest siiii f. ^at, the question seemed to 

diccaadaicudcucyio’ hll ™ =“P'^ 

n an apparent coniinuau’on of V happens in this case when there 

haj^ ''“■^'““'•“'anfromsonrerhinghappeninsbefore- 

. '’That IS involved here is a nh 

mflucnw of conroiir in the sphere analogous to that of the well-known 

immobdisauon seems to piaV a^m? ‘^.^“Phons. The phascof an object’s 
y sinnlar part m the sphere of movement. 



THE ENTRAINING EFFECT I7I 

shown. In pair F only half the bowstring is shown, and the result is 
simply two lines forming an angle. 

This kind of experiment is not always equally successful, nor does it 
work as well with some observers as with others, some of them seeing 
only a substitution of one image for another. In the majority of cases, 
however, the results are positive. Another diflBculty is that the causal 
impression does not always appear at the first presentation, and it is 
sometimes necessary to perform the experiment several times before it 
is fully apparent. This is particularly true of drawin g s which have a 
very much simplified form, especially pair F. It is easy to see why this is 
so. The causal impression, as we have found, corresponds to a fixed 
structural organisation, and one of the most imponant conditions for 
its appearance is that the objeas should be phenomenally distinct when 
the movement begins. Now, when our experiments were in their early 
stages we used a drawing in which the objects were shown touching one 
anotheTf and we found that they could be seen as a total configuration, 
so that they lost their individuality. To avoid this difficulty we used 
objects of different colours, and gave the arrow a point and sometimes 
feathers as well. For the same reason the ‘bowstring* was made a differ- 
ent thickness from chat of the ‘arrow*, and one of the lines in pairs C 
and F was made thicker at both ends. 

Even without these precautions, however, a perfect causal impression 
is sometimes possiblej usually it needs only a few repetitions to bring 
about an automatic segregation of the objects. In such cases the result is 
entirely conclusive; we see the arm launch the javelin (pair B is a really 
striking example of this) and the bowstring launch the arrow. Indeed 
the causal impression is so strong that observers are quite astonished to 
see the javelin and the arrow stop in mid-air after the launching and 
remain motionless.® 

* When the diagrams are shown in the opposite order, it is possible to have 
the impression that the javelin rejoins the ann and carries it back, or that the 
arrow goes and pulls the bowl In these conditions, however, the causal impres- 
sion is less clear, for reasons which I shall give later. 
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a causal impression in simplified experimental conditions reminiscent 
of the examples just quoted. 

Once again we bad recoune to the stroboscopic method, which 
seemed most likely to provide useful indications. 

Exp. 63. This experiment was carried out by means of the strobo- 
scopic method described under exp. 62. The patterns used are shown 
in Fig. 8. The diagrams labelled 2 are different from those of Fig, 7 
in that the objects have not yet separated, but are in the position in 
which they should be at the moment when they separate. 

Pairs A, B, and C correspond to A, B, and C in Fig 7, and pair D 
corresponds to pair E. Pairs E and F correspond to pairs E and F 
in Fig. 7, except that the ‘bowstring* moves farther in Fig. 8 and reaches 
a position symmetrical with that which it had when it started to move. 

Although the same reservations apply as were made in connexion 
with exp. 62, the causal impression can quite well appear in all these 
examples, and it is as immediate and as much a basic given as it is in the 
Launching and Entraining Effects. It is the arm or the bowstring which 
makes the object move j the bowstring makes the arrow fly (this is particu- 
larly noticeable in pair E), and the ann makes the javelin travel through 
the air. The dynamic effect in these experiments is quite remarkable, 
and this time we are surprised when wc do not see the arrow or javelin 
separate from the motor object; the action appears unfinished and it 
seems that the arrow and the javelin ‘ought* to go fanher! 

It follows that there must be another organising factor here, which we 
have not met before, which has the effect of reconciling the occurrence 
of a causal impression with the simultaneous beginning of the two 
movements. It is this point which requires further examination. 

With this problem in mind let us examine one of the examples 
quoted, that of the arrow in pair D, Fig. 8. 

It is logical to apply here the information obtained from our study of 
other forms of causality. In particular we are justified in saying that the 
existence of a causal impression implies that there is participatioji by 
the arrow in the movement of the bowstring, or, to be more exact, that 
there is an extension on to the arrow of the movement of the bowstring. 

In this case, however, such an extension can occur only in a very differ- 
ent form from that found in our earlier examples. There is in fact a 
difference in kind between these t>vo movements whicli might be 
expected to keep them quire unrelated to each other, for while the arrow 
merely undergoes a simple downward movementt the bowstring cJuxnges 
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Propulsion 
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its shape aitd straightens upy undergoing a transformation similar to that 
of the curve in exp. 46 (Chapter VIII, p. 130). 

It is true that from a geometrical point of view this straightening up 
consists of a horizontal displacement of the apex of the angle; but this 
displacement, which is combined with a change in the orientation of the 
sides, does not seem at all like a change in position of the bowstring, 
especially since the ends of the bowstring remai n fixed. Instead the 
impression which one receives is that of a ‘flattening out’ of the angle 
towards the left, and this is clearly a change of a qualitative kind. More- 
over this flatt ening out is Only onc aspect of the total operation of 


‘straightening up*. 

It is obvious that in these conditions there can be no question of me 
movement of the arrow partidpating in the movement of the bowstring 
as such. We have here the reverse of what happened in the cases of 
transport and simple entraining, and even in the case of launching, 
where the movement of the passive objea can become identified with 
that of the motor object. In this case, by contrast, the comadence is 
only a partial one, viz. between the forward movement of the passive 
object and one aspect of the change in shape of the active object. 

This point has important consequences. Since the alteration in the 
active objea in faa consists of a change in shape, this change comes 
about by the objea passing through a series of succasive stages, rach 
one qualitatively different ftom the next; and its specific charaaer, that 
of the flattening out of the angle, results at each instant from the course 
which the evolution takes. It foUows that the pamcipauon by the mow 
in the ‘movement’ of the bowstring must take place at eac ^ 

result cf stages which are qualitatively different; it must thus be continually 
renewed as the metamorphosis of the active object progresses. 
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very interesting research. It is certain that there must be an optimum 
proportion of difference and coinddence, and that the highest degree of 
coincidence compatible ^vith a clear qualitative difference will necess- 
arily favour the causal impression. Thus in Fig. 8 the causal impression , 
seems to be appreciably better in the case of pair E, for example, than 
in that of pair D. Now it is clear that the character of being horizontally 
displaced which the apex of the angle possesses is much more accen- 
tuated in the former case than in the latter, and a much more complete 
identification with the forward movement of the arrow is thus possible. 

All this, however, does not explain the direction in which causality 
seems to work in these cases, since in the absence of a succession of 
movements, it is equally possible a priori that it should operate cither 
way. Why does the movement of the bowstring move the arrow ? Why 
does not the arrow pull the bowstring? We were faced with a similar 
problem previously in connexion with expts. 48 and 49 on entnuning 
(pp. 149^50), and we came to the conclusion that it must be a question of 
dominance and centres of reference. Undoubtedly the same applies in 
this case, and provisionally at least we can assume that it is the lughcr 
order of movement (qualitative change, rotation, etc.) which dominates 
the mere forward movement and seems to ‘produce’ it, I shall return to 
the problem of centres of reference in a moment. 


In the example just discussed, it was the change m shape of one 
object which seemed to cause the forward movement of another. (I 
shaU caU this ‘propulsion type I’). It often happem, however, that a 
change in shape seems itself to be brought about cither by a 
movement or by a change in shape of another object. (I s t is 
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handled), without degenerating into a simple Transport Effect, although 

entraining in the strict sense lasts, as we know, only for a short time. 

^ In the other examples which I have given there is also a qualitative 
difference between the movement of the motor object and that of the 
ptqectile. Thus in Fig. 8, examples A, B, C, and F, the motor object 
petfoims a rotation round an axis passing through one of its extremities. 
In thu case it is the rotation of the motor object which is transformed 
mto the forward mooement of the passive objea. 

This theory enables us, I think, to reconcile the occurrence of the 
causal mptession and the simultaneous beginning of the two ‘move- 
menB . It ako has the merit of linking up propulsion with other forms 
of the causal impression, and does not involve any departure from the 
general prmaples which have so fir proved fruitful. 
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B by pushing it. In these conditions the causal impression can be 
extremely good- 

These are to a large extent different from those coming under 
the head of propulsion Type I. Here it is the forward morement of *e 
motor object which brings about the change in shape of the pa^TC 

object. Now, as was pointed out a moment ago, the two moveinents ^ 

simihr only to a very limited extent; the c h a ng e in shape coincides with 
the forward movement in one aspect only, while in otha mpects, and 

in particular as regards its specific chaiaaer, it has nothing in common 

with this movement. It therefore seems as if the ctoge m stape as sack 
cannot really be part of the causal impression. This conclusion receives 
further support from the following cons i de rat ions. 

When studying the Entraining Effect we saw chat the motor object 
had to be timarded as the centre of reference for the enttai^ obj^, 
that it was for this reason that the entrained object gave the unptessim 
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brought about by the movement of the motor object.^ ^ ^ 
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When a change in shape is Mowed by a forward movement than when 
a forward movement is followed by a change in shape; and when the 
images are produced alternately at intervals, a causal impression in the 
first direaiou is what usually forces itself upon us. When the drawings 
’’ better; the impression is then given 

the^r™ hTiT’ “ approach movement before 

Sse rtet , “y change in its shape. In this 

dom Parity of the forward movement, and the 

^ior tvT i ‘bis factor of temporal 

mXd Hem “P”™“‘» "’bich was carried out by the disc 

c“ns” Pb~on can be observed in wei-defined 

than usual -To’ot 15 th^oh'’’' “bidets arc longer 

distance away (50 cm ) so as to ®^servations are made from a short 
The disc S such 

movements of the objects fsee “rrespondmg to the 

Chapter 11, p. 28) have a? calibrating the discs, 

instance. TWs means that whe? Ae SbiS* ’ P" for 

they are shaped like parallelomj!' “bjects are movmg along the slit, 
on one side The speeTha "’"'Strictly like rhombi lying 

no more than 3 or 4 cm. per sec ^ much reduced and should be 

its toJ^'phTsfof i^bihsVtiom As“a“^ “5 °b''“ ^ during 

rhombus moving towards object B whiotf “ “PPeor as a 

shape. At the moment when obierr a “ rectangular motionless 

as It advances, B gradually rraches object B and afterwards 

also, fllus correspondrto B’fSaSf P' b'^foa a rhombus 

ments.) An extra attachment enables ns'? “ ‘b^ earlier experi- 

isc as soon as B has completed its rhs * ^‘°P ‘be movement of the 

Us forward movement. ^ shape and before it begins 

Operating in these condiUons, wc have the ; 

apex of the rhombus A touches tK* impression that when the 

touches the rcaangle B, it changes the shape of 

* It is often extremely difficult tn ryr^ 

iTsline ’Pb*’ “ particularly tS?if ^™P;“™”S “f >his kind by our 

ns s^peCas ..moves away from rhepteefS'^' ’b' Passive object change 

by ^coi^g progressively smaller aslfemm with the motor object) 

'boro hors to see .“bl'Ot moves forward. We did 

mrSI?? “'"pression-. There is in faa to Svh Produce a causal im- 

inovmg Obicct cover the other (Screen Effml dimply sec the 

phenomenal permanence. (See A. c. 5?,S; ” m^m.erestiSg case of 
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the impression of change in shape of the whole appears, that this pressure 
evolves into a propulsion; and doubtless the same would apply in the 
cases of the pencil and the ball. When the operation is performed at 
normal speed, however, the fact that one follows the other is not really 
apparent, any more than is a difference between the particular part of the 
passive object where contact takes place and the object as a whole. 
What we sec is a change in shape of the passive object under the influence 
of the motor object. 

Once again, as in the case of the Triggering Effect mentioned just 
now, there is autonomy but not spontaneity - this time in the change in 
shape of the passive object. It seems, too, that the degree to which the 
change in shape is dependent on the pressure must vary with the extent 
of the area of contact. In particular, it is probable that a large-scale 
change in shape will seem more spontaneous when there is pressure on 
a very small area than when the pressure extends over a larger one, 
as it does e.g. in the case of the ball or the orange being squeezed in the 
hand, to quote our earlier examples. 

We can also understand from all that has been said why the temper^ 
priority of the motor movement is required when a simple forward 
movement produces a change in shape; it is because the condmons for 
the Entraining Effert have to be set up, and the forward movement hp 
to be dominant. Conversely, when it is a question of a propulsion in 
which the two movements consist of changes in shape (e.g. squeezing 
a ball in the hand), it is possible that the dominance of the movement of 
the motor object may be ensured by other factors, such as the mclusion 
of the passive object inside it. 


In short, all cases of propulsion seem to stem from one and the same 
basic theory. To use our earlier formulation we my say that they ^ 
seem to bring about an entraining which is ^ j; 

moment. Thus the Propulsion Effect is linked with the foUov^g cona- 
tions; the parts of the active object and ofthep^stve object ^ J" 

contact must perform movements which are simlar m spee , i 
extent in simple entraining); the maoentents of these ” 

objects must eaSt be integrated in nuroanents Afferent 
total movement of the motor object must be dommant over that of the object 

“one final point requires mention. The cases of punching _by-^- 
pulsion to which we referred in the previous chapter (m which the first 
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point. In this case it is the actual mass which changes its shape, and the 
Mge in shape belongs to the object beyond any possible doubt. 

'he change m shape has a degree of autonomy, and this fiilly 
confirms what we said just now on the theoretical side. It remains true, 

Object s mtervention, and seems to be brought about by the active 

•herefors Wtat^ f L« - 

with the diagram of Fia n w stroboscopic experiment 

round. ® '^o), is carried out the other way 

=SF£E={:s:«'S 

'“““g Eflect, and its rnovemm^ producnon of the En- 

Atrow. On the other hand if » “^“tified with that of the 

pens of the bowstrin^o^^'S"®]'.'* *0 dififerent 

and there would merely be a r>i • ^ relation to one another, 

string, however, is not isltelfT “““= “f the bow- 

of the same whole, and as a result '°S"hcr they form part 

simultmeously must likewise be intetra,'ilA™“'^''’“‘* perform 
operaUon. This is in fact what haonS^ mi!” V“P*=,““Prcbeosive 
bowstring, while keeping its own nui*’ change in shape of the 
ment’ of the entraining: it thus mrt- “PPeers as a ‘develop- 

the latter in such a way that the chmee S sh,” “ character of 

by the encounter of the bowatring with “““ally produced 

cap. 64 « performed extremely slowlv th^r "'b“ 

simply one of pressure exerted hv th- “ripression received is 

rectangle with which it “m«"> 

ct. It IS only secondly, when 



CHAPTER XII 


Animal Locomotion 

Among the examples of causality mentioned in the last two chapters, 
several, it will have been noticed, were concerned with human activity. 
T his is no accident. Situations in which mechamcal causality can 
actually be perceived in the world of inanimate nature are in fact very 
rare (except in the case of machines made by man). Causality is usually 
to be found in conditions in which either the cause or the effect go 
unobserved. For example, when a body falls or a river flows, the com- 
pelling force is that of gravity; when the leaves of a tree are shaken, 
when clouds are driven across the sky, or when a door is blown shut, it 
is the wind which is operative. There are, of course, examples where this 
does not hold, e.g. a branch falling and breaking another branch, or ttc 
waves dragging at shellfish on the rocks and carrying them away, ut 

cases ofthis sort are by no means easy to find. . u j 

As soon as we consider human or animal activity, on t e o er an , 
examples of causaHcy are extremely numerous. They are found not 
only in the case of our own activity, and that of peop e joun u , 
also when man-made tools operate to produce changes m To 

convince ourselves ofthis we need only watch someone engaged m ome 
piece of work. We see that aU the time his hands are pushing and pulhng, 
lifting objects, putting them down, or striking diem. It is 
to find how these causal forms appear and combine in 
-at meals,forexample,msewing, or evenwhen someone handlesabook 
whUe reaing it. All this is easy to understand if we “njidcr that the 
infinite varieties of human behaviour form two P™°pal g P ' | 

manipulation and expression by gesture Ondudnig lau^age), ^d rha 
manipulation itself fs the perceptible mechamcal ant “dent o^dl 
changes which it brings about in objects. Thus we can ^ 
greaf majority of cases where 

human movements intervene (and 10 a lesser a p v r/viorinns with 

This, however, is not the whole story. Besides 
external objeas, the movements made by a man or “ 
special chameter which, in the norma! 

fromthemovcmentsofinanimateobjects.andmakesitca y 
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phase consists of a propulsion) do not appear to present any difficulties 

charaner of of its movement; consequently thecausal 

^Xrdlv rid^rrTc“”“ propulsion as such. I 

ddemd f f of launching must be con- 

theorem^ aS ■'dter types, and as having 

theoretical affihations not so much with launching as with entraining 
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In the second phase, the rectangle contracts from the left, at the 
same speed, imtU it has returned to its original length of 10 mm. This 
time the T end has moved to the right while the H end has remained 
still. At the end of the whole period the original rectangle has thus 
moved 32 mm. Then the same cycle begins again, and is repeated three 
or four times until the object has moved the whole len^ of slit. 

It is quite in order to introduce intervals of several h^dredths or 
a second (perhaps 3 or 4) during which the figme is completdy at rest. 
This may be done either after each phase or after each period. 


Exp. 66. This second experiment is very similar to jhe first, ^e 
only difference being that the two ends H and T move at different speeds. 
The original length of the rectangle is 12 mm. 

During the first phase, the rectangle extends 
speed of 6-6 cm. per sec., undl it reaches a total length of 39 while 

the T end remains still. . . ... 

In the second phase, the rectangle contracts &om 
of 2-a cm. per see. untU it returns to its origmal length, wWc Ac H 
end remains still. Thus Ac second phase lasts three times as long as Ae 

*^h= total Astance that Ae object has moved at Ae end of Ae period 
is 27 mm. , , . „ 

These eitperimeats are amusing to try 
tested for the first time. After they have watche or 
happening in the sUt on the apparatns, they 
prEe and wiAout any promptmg they say ‘Caterpifiar " 

Leed the imptession of animal — “ 
sees an animal crawling or creeping, and it g 

moves of its ovm accord. , , m the 

In adAtion, we can Ascover a remarkable between 

?iaA t“TheU^orf^^£» 

Sp^dsfwMe'Aelln^aiion'^^^^ 

• As Ae Asc for this experiment patterns, som 

formation on the subject may perhaps ? ' jjjg ^jjsc the arc of a 

The original rectangle is obtamed by “ Next Ae inner side of Ac 

10 mm. thick and covering an angle of 4 ^ per degrM for 40 

arc is made to approach the c»trc ^ of the arc as before. Next it 1$ 

degrees, while the outer side is a . it does so at the same slope, 

the outer side which is made to ^idc takes the fonn of an arc of a 

over a distance of 40 degrees, while the inner s.u 

circle, and so on. . t ......n < and 13 seconds. 

The rotation-time of the disc was between 5 a“a 13 
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the presence of animal life, an important fan from the biological point 
of view. These movements are not only spontaneous, like those of inert 
ohjens which begin to move without external cause, but they also have 
the appearmce of bemg anivities of wWch the objen itself seems to be 

what they see in simple lan- 
exception that they see an object which ‘is 
movmg of Its own accord’, or ‘is going under its own steam’. 

wiA wbT“T ‘I’e causal impression 

“P “ ““I ”ight Sunk at 

mlent’s r time on it in this book. A 

moment s reflenton, however, shows that the question requires very 

at^o'un™ ffeTt spontaneously by observers 

S relation. In that 

phenomena aspect 

closet relations' than^ J* whether there do not exist 

movements and perceptlorof 

too vast mlifttMted with'^^ySeme of°*’''“! “ 

the more because If }« ru ®^^°”^pleteness in this book, ail 

phenomenal metamorohosk ^ wider questions of 

indicating here the ^ims wWch^SmV 

« rcT r 

ment of caterpillars, and after that ,v, “ obsetvmg the move- 

simple a form as possible, movements .P'’.°‘*'‘“^ schematically, in as 
number of such animals. Here am tw performed by a 

these lines. ^ examples of experiments along 

long which is placed at'th “f “> rectangle lo mm. 

order to make the description of »he» » ® ^ screen. In 

”^^'hand end of this rcctanclc H easier, I shall call the 

^ The experiment consists of a sciS^flf*? left-hand end T (tail), 
into two phases. cycles each of which is divided 

^d oh to 6 towards the right at a 

TheHendhasd.enmoved3anS.:lSe".^rT“1i“enl^^ 
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In the second phase the H end continues to move towards the right 
at a reduced speed of i*i cm. per sec.j while the T endj reversing its 
original direction of movement* also moves towards the right, at a speed 
of 4-4 cm. per sec. Thus it gradually gets nearer to H, and this centimes 
until the rectangle has returned to its original len^h of 10 mm. The 
duration of the second phase is about two and half times as long as that 
of the first. 

At the end of the complete period, the rectangle has moved 30 mm. 
to the right.® 

The character of ‘being alive’ is quite as evident in this experiment 
as in the case of the ‘caterpillar’ experiment, but instead of crawhng 
movements, this time there are smimming movements. The object is seen 
s wimmin g in a fairly viscous medium, in which it moves forwar w 
backward thrusts of its tail behind! It is the tail in effect which provi es 
the movement while the head seems inert; the head is pushed forward 
by the tail and does not aaively take part in the forward movement. 
Moreover the fact of its inertia can be confirmed if a slight variation is 
introduced into the experiment, that of cutting the object mto two p > 

viz. two squares, side 5 mm., of different colours, m . 

in such a way that only the square corresponding to the t S > 
while the head remains the same aU the time. In these ^ 

impression obtained is nevertheless in all respects s ar 
by exp. 67.* This brings out strikingly the andogy . 

auto-locomotion and propulsion Type 1 ; in short, t e _ . 

ing the part of the bowstring while the head plays - ^ 

tL only difference that there seems to be between the ^vo ^ 
we shall see that it is an all-important one) is that t ® ^ necessary 
constitutive parts of one and the same object, t is ^ common 

to point out that this kind of forward movement is « 

» The pattern on the disc is so \ slope of o-o6 cm. per 

side of the original arc moves away from we cm centre with the same 

degree for 30 degrees, while the %^pproach the centm 

slope also for 30 degrees. For the second degree, the inner side 

for 80 degrees, the outer side with a *1^® of the disc was about 5 

with a slope of o-oiS cm. per degree. The rot 

seconds. . ... Hibtation of the tail must be 

* It is important to note that in *P***®* the dilatation which occurs 

bilateral if the Swimming Effect is to ®PP^' obicct, all impression 

in the first phase takes place only towards me ^ each 

of auto-locomotion disappears. In j, ^te rear; and in the second 

cycle is a motionless object which cxpmds I contracts. Keiihw the 

phase the object is seen to advance at the sam fn-^-ard movement, which is 
dilatation nor the contraction take any P”* “ 

made in the same way as that of an inert oDjcci. 
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V-'’ “ '*'= >‘“‘1 “d 

not seem to be taking any part in the forward movement 

from “ impression radicaUy different 

a?idt e« A ™ “‘’iect begin to move, 

dd ht2 be” T ■? experiments. Indeed it 

WmoS-Ms movement of the 

sSSTht^vera^r which includes, be- 

S TT' “i^tations and con- 

1/ ‘“'““a of the tohole. 
difference fand the 'll r “ “ietail the importance of this 

estabUsh it right at the stprf <= ^ 

relationship between auto locn”^?^'* immediately that there is some 
in which a char^etasli ra " ’^yPe I Propulsion Effect, 
movement. This relations^n . beginning of a forward 


whose object was to accentuateT^ during experiments 

ment. The result obtained was * ''Sfoption of the two kinds of move- 
turned out to be very much mn aapened, but in fact 

one of these experilJLTs “‘orestmg. Here is a desaiption of 

™DurS oPoycles each of which is divided 

rads H and T movhig rapands symmetrically, the two 

of^3?° nr,elat not tteo. to play any 

‘i“ 'i' “lio™ 41! i^nispensable for die creation 

unilateral ‘Irntw^' ^ case there is ?dvances m jerks in the 

uig forward ia^fT^^ u ^ ‘hlataiions of the obie^ *k* unpression of a series of 
ok'tct is advony^^^^^ absent in spite of the faJt fh unpression of mov- 

of the physical expansion. The disnL? *** gravity of the 

of the tau1Sl?i 1 ."^ ^5 « the necesS^v e*ttemc end 

(The rcainn f in, and (ii) foy the*S^n (0 for the impression 

.arc. dicLclS!’ “ Ptaomena. m= S-' 
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angle extends towards the rights either at the very slow speed of 0-64 
cm. per sec. or at the much more rapid one of I4'4 cm. per sec., until 
it reaches a total length of 32 mm. The H end has then moved 16 mm., 
while the T end has remained still. 

In the second phase the rectangle contracts from the left, at the same 
speed, until it has returned to its original length of 16 mm. It is thus 
the T end which has moved this time, whHe the H endhas remamed still. 

At the end of the whole period, the rectangle has moved 16 mm. to 
the ri gh t, and remains still for the rest of the time. 


This test was tried on thirty-two new subjects. Sixteen of them be^ 
with the experiment at the slow speed, and continued with the fast 
speed only after an interval in which they took part in tests of a com 
pletely different type. In the case of the other half of the subjects the 
tests were given the other way round. • j .t. 

When the speed was slow, twenty-eight subjects (87*5%) received the 

impression of dilatation and contraction of the object, w eo y ce 

mentioned its displacement. Similarly, there were only three w o sm 
that they had an impression of live movement (i.e. caterpto ' 

In the case of the fast speed, there were very different r«id . 
Thirty subjects ( 937 %) desaibed what they : 

placement of the object, a movement in two stages, ^ so ’ 

but this time only ten mentioned the change in shape, t is a 
that the impression of life (i.e. caterpillar movement) was once agam 
mentioned only three times. , . _ „i tticrf 

The result of the experiment is clear. Although m “““ 
was in both cases change in shape and forward 
becomes dominant under the influence of the s^c a * nheno- 

other is less marked and can even disappear compel y of 

menal plane. At the same time there is an almost complete absence 

any impression of auto-locomotion. „,hlccis who noticed 

On the other hand, it is curious that not all speed) 

both the displacement Md the <*“8= “ 

received the impression of auto-locoroouon. 1 chance 

is that even if the phenomenal cxisience is 

necessary for the creation of the impression _ confinned by ihc 
still only one of the conditions. 'Hiis conclusio ^ 

following experiment, which is similar m . pf tjjc fonvanl 

‘caterpillar’ experiment) but in which a clear giving them 

movSient and the change of shape has been obtained bj E««ng 


very different speeds. 
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of ^ fros are very 

as a result of the bending onhc ' ™i* “ “°"™ 

The two cases of the ^catemmiT^ Tu P“'o^arIy the hind-Iegs.-i 
described represent chararrp? .• ""^ah we have just 

undoubtedly provide suffidenr** animal locomotion; they 

prindplewurar f“^ =■ of the questions of 

ment. Moreover, in viwS“1 t Potoapfan of this kind of move- 

phenomenon of propulsion it war™* ^'™0“^oaomotion resembles the 

that point in mind, ?n order to find 1° “ur research with 

the two are connected. extent and how exaaly 

‘catetpiUat’ expertoer^arru^^^'’^ “Weetive and with the 

considered. The first shows thaT^^®^’™*' °f will now be 
^^Ration-contraction aspect and the t operation, the 

^°^^^*Mfiwomena//yiftheimnrf« • tnovemenr aspect, must 
This issue raises some to arise. 

experiment to a single ‘steT-Tft“a?' °f “‘a^i^'ar 

This enables' m to .7® '“^''’amtg foUowed by a 
he impression of forward movem^r " '^^^e extent either 

“I- 

'•S?SE‘S9PF-“s."“'''‘™ 

« ■' " that, when 

head appears motionless It during Ujc first T end 

touards the rear which "ttc ^ *** strange that operation, the 

ddataUon towards Ae Movement of the tail 

on ^^reaUonsS;,,^^^™^-^* flight "ot its 

auMl impression (ChaptSV^T*^ ***' direction of th^^ observations 
the motor* character *oi)* Wc mi.*r and the 

develops only if there is a Pointed*!?^ iprget, however, that 

of the object in the dire«irt^Rf*'^5^^**on, which in ^ previous note, 
true that this displacement ** “ moving y-t “eludes a dilatarion 

■eresdng ««» .o none die less 

an ocamination of them musTh,. P ^ i^ortiLS^ ’ 
mem must be left for later rcsSrST 
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movement, the impression does not in the least correspond to the result- 
ant of the two movements which is presented objectively. If it did, one 
would see simply an object whose head-part moved successively at a 
fast and slow speed, while its tail-part moved in the same direction first 
at a slow and then at a fast speed. 

Now the actual impression is quite difierent, and the perceptual 
process leads to a complete analysis of the resultant into its geometrical 
component parts; in other words, one sees the object move forward 
continuously at the same time as it dilates and contraas bilaterally. 
The forward movement and the changes in shape appear as difierent 
movements, movements moreover which are absolutely independent of 
eadi other, and there is no longer ar^ question of auto-locomotion. The 
complex physical stimulus situation thus brings about a dissociation on 
the phenomenal plane, where two movements are found corresponding 
to distinct systems of reference, internal in the case of the dilatation- 
contraction, external in the case of the forward movement. The contrast 
between the objective resultant an d the movements perceived is striking, 
and it is particularly remarkable when one considers that the dilatation 
and the contraction of the object include movements apparently taking 

place in the opposite direction to that of the forwardmovement(i.e.T*s 

movements during the dilatation and ITs movements during the 
contraction), whereas the objective movements are made in the same 
direction. 


This dissodation clearly represents the most simple and symmetn 
cal structural organisation; for an organisation copied directly ® 

objective movements would involve not only great internal ® 
tion, but also a contradiction between the unity and simpliaty o e 
object, and the diversity of the movements of its parts.’ AlorM\ er, as 
the tw’o extremities of the object are all the time in motion m e s^e 
direction, conditions should be very favourable for creating e 

pressionofeontinuous forward movement ofthe object as aw 0 c. 

A similar dissociation of movements (and the suppre^on o au 
locomotion) would of course be found w’here the spec * 

provided that segregation were ensured by a difference 0 
(e.g. if the changes in size of the object were produce m ^ 

* Si milar contradictions occur in other cases al»; ^.J,^??!vQTnLcise which 
to favour the establishment of structural organisauons —ample* arc to be 

would simply be copies of the stimulus-conthuon^ already quoted (note 

found in the research of A. C Sampaio which I nave airo* 3 h 


P- 39). 
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s inm’ whir^ object is present, consisting of a square of side 

Lperim*mtl? ’=‘■'-'’“‘1 The 

T ‘WO phases, 

tight H at a sneerf ^ T both move towards the 

"Is cm per see Thev ^ *e slower speed of 

con^^esuntiltheohielth:s%^^da^e:X/^ 

but t£ speeds al^r; ^ direction, 

sec. SV/g crTcrTe^li-^'^^^^^^ -88 cm. pe; 

again, and this mnfi'n.,-P -t* , ^ns draw closer together 

dimensions. ^ ^ object has returned to its original 

watds'S^erighf bas moved go mm. to- 

6-85 ra!“el'‘sK.°d^i^B',S°fl ^ ™ “‘^d the two speeds 7-56 and 
way round during the second same speeds the other 

imm“u“e Tarlc ''‘‘= ‘W* «Pbriment it is 

corpruTthe geoL^c . ~ “f ‘be extremifies H and T 

continuous and uniform fora 'a** different movements, viz. (i) a 
3-6 cm. Pcr“c.rSrfotZttrr“'/?' ^ 

second, and (ii) a bilateral at “1““*®’ “d of yz cm. per sec. in the 

vaiswithaieVatcra/contraction thra ^‘““tbig at into 

Mde on each side at a s^lr „ dilatauons and contraaions being 
“d at 036 cm. per sec. in the sec^'^' “ d’® “nibination 

•b"-;“‘lrsett tS^ Of the Obiect was 

the second; and the speed of the ? “d 072 cm. per sec. in 

other two and a quarter tim« movement was consequently 

In these condi&ns, “ *bape. 

' The disc designed f h fi ^ “1 tte case of the faster forward 
** an arc of a “Penments was constructed as 

ip^d an angle of 40“. 

o Qj while at the same time the our^v with a slope of o-o6 cm. 

id' to ^e 

in the second combination, the 

P“ degree for the lint phase, wdo wS'' dopes were 0.105 and 0 005 cm. 

and the angular ,^un« Ibr’SS pS^‘^°;S5 P'r degree for dte^Ld; 

The rotauon-time of the diso ' . . 

scans less hfccly to produce a successful resu^ ^ cases; a greater speed 
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lions and contractions, while in exp. 65 it was slower, the speeds being 
chosen expressly so that, in the resultant, each of the two ends of the 
object should advance in turn while the other remained still. The out- 
come is a considerable alteration in what we perceive, which now 
approximates more closely to the structure of the resultant, its analyti 
diaracter thus being much less marked. 

The impression is more in conformity with the resultant m t at t e 
object’s changes in size are unilateral and successive, ^d are ways 
made in the same direction, instead of being symmetrical an sim 
taneous. Again, the amplitude of these changes in shape corresptm 0 

that found in the resultant and not to that of the correspon gc anges 
in the component parts, which is only half the size. 

On the other hand, however, the component parts arc sM represen e , 
for there is not only dilatation and contraction but also orw^ 
ment of the object as a whole. Moreover, the phenome exxs en 
this forward movement is clearly demonstrated by c j»vplons 
that in this experiment the impression of locomotion usu J 
only gradually. At first, all that is seen (as in exp. 68 - e 
experiment - when performed slowly) is the changes m 
only after a fairly long distance, consisting of a whole cy e 
that the character of forward movement asserts its 
motion makes its appearance. The further quesuon 
account for the onset of this impression of total forwM fonvard 

how to explain why we do not sec simply the two en resultant, 

alternately, since this is what acturily takes place “ 

The reason must certainly be sought m the y movements 

tudes, and directions, in the temporal conuguiy . condi- 

made by the two ends, and in the unity of the 0 3 jotal 

tions which favour the integration of these part-mo ^ 
movement which superimposes itself on them j separation 

There is thus segregation of the movements an «cjiferpillar’ cx- 

of their systems of reference; and in this respe 
periment comes close to exp, 69. , . movc- 

In spite of this, however, the part movemcn of identical 

ment are also very closely linked, since they a\ c between the 

kinematic properties; and in this respect there is 

two experiments, the auto-Iocomotioa w exp. each other 

pulsion. Indeed these two phenomena i^crstru of the object, 

in one respect only: in auto-locomotion n'c 
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perpendicular to that of the forward movement, after the style of exp. 
51, Chapter IX, p. 152), It is worth mentioning that this is to be 
seen at times in the case of animal movement - at certain stages in the 
flight of birds, for example, when we see their wings moving in a verti- 
cal plane while the forward movement is horizontal; the same sometimes 
happens in the case of swimming movements performed by fish, where 
the apparent direction of the movement of the fins does not coincide 
with that of the forward movement. In these cases there is no actual 
impression of auto-locomotion in our sense of the word. 


The impression of auto-locomotion, then, certainly involves more 
than the simultaneous existence, on the phenomenal plane, of an object’s 
forward movement and its dilatation and contraction, even when these 
are in a similar direction, e.g. horizontally, as in exp. 69. It is also 
necessary that these changes in the object should be intrinsically linked 
together. This leads us to make a new study of the caterpillar experiment 
and to compare it with exp. 69. 

The objective conditions of these two experiments are absolutely 
m principle, as has already been pointed out. The curve on the 
disc used for exp. 65 also comprises the geometrical resultant of a 
conunuous uniform forward movement and bilateral dilatations and 
contraaions of the object.® The combination of the movements differs 
rom that of exp. 69 only in one respect; the ratios of the speeds (the 
peed of the forwwd movement on the one hand and that of the dilata- 
” ^ ^^traction on the other) are different in the two cases. In 
exp. 69 the forward movement was much more rapid than the dilata- 

dilatati^ Md ron^ctfon?-' ^ ** theoretical distance for the width of the 

size of the object alters bv S. mt^^' ^ object, so that the total 

distance for the forwarrt course of each phase. The theoretical 

to Aa//that of the change of 

during the e “ established in the following way: 

placed for a total distance of ^2 ** 

effect of makine the T<*nH |uaddiaon,the dilatation ought to have the 

ments cancel out and T remains stiff Th” movement, the two move- 

tviU clearly have moveS ™ 

.0 rta, Of the forward movement^ T tSL'tSlIs 3 ' of g^n'ty 

duS ftc'SpedS “ toraTlUrofsrrSZ 
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In spite of this, a sort of ‘continuous ampliation*, uniting the two 
‘movements*, ran be detected in auto-locomotion, and certain features 
of it recall causality, or at least are suggestive of it. In actual fact it is 
very difficult to describe exactly what is the distinctive character of 
auto-locomotion. Perhaps we might try to do so by saying, for instance, 
‘We see the object advance by virtue of the movements which it per- 
forms* or ‘The movements of the parts can be seen making the object 
go forward'. We should distrust these expressions, however; set phrases 
are often misleading, and we must beware of giving these words t e 
same meaning as in the case of propulsion, where we are ^so m me 
to say that we can ‘see the straightening of the bowstring the arrow 

go forward*. The impressions are in fact very different, and it is ° 
that we do not see the movements of the parts acmally produce^t ob- 
ject*s own movement. In the overall impression the connexion 
the movements is not sufficiently distinct for it to be e y 
how the movements of the parts result in the » 

wholej only a systematic analysis allows us to gain a full un ers 

‘'sr.r.sct 

sense that the movements of the parts ipso facto constiiu e 
movement, nor even in the sense that aulo-locomotion is ° ^ 
forward movement, a forward movement of a speci ‘l'^ 

There is certainly more to it than that; a general 
‘produaivity’ permeates the operation as a whole, m 
forward movement and gives it its special hall-mar . Hifficultv, 

An amusing experiment, which can be carried out 
shows in a particularly striking way (i) that the ^ -j- belong 

locomotion is connected with the fact that the two e result 

to one and the same object, and (ii) that this ^^rLen^ 

merely from the kind of movements that they per o ■ . during 

is identical with that of the ‘caterpillar* the head 

the movements corresponding to d^tauon an g^ties of the 

and the taU are separated from ea^ ^eoibenvisc exacUy 

movements, the distances between H ana i > •» 

the same as in exp. 65. 

Exp. 70. The ‘head’ and ‘tail’ are of the experiment, 

5 mm., which are put side by side at the obicci consisting 

so that at this point, as in exp. 65, we can jbe screen, 

of a rectangle 10 mm. long, which is at the Iclt-nao 
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Whereas in propulsion there is duaUty. (The difference between the 
abruptness of the one movement and the continuity of the other is of 
only secondary importance.) It is therefore reasonable to apply to 
auto-locomouon certam conclusions obtained from the study of 
propulsion. ^ 

According to these conclusions, the change in shape has to take pre- 
cedence over the forward movement, and there has to be in the pro- 
“mpliation to supply the basis of a permanent 
abk mT n of auto-locomotion we seem to be 

Twas f A “ accentuated by the fact that, 

cfeLv devel of forward movement. The latter therefore 

ThT “ovement of the object. 

thus also be annliVA^t indeed of continuous ampliation can 

tnus also be apphed to auto-locomotion. 

4resffonTtS‘n‘' 'hat there is no real causal 
long ttoe ,0 r^V 'ha' it took us a 

auto-locomotion and tbi. • '*’“ relationship linking 

we had a feeling even at causality, despite the fact that 

that such a rSrhip 

question of propulsion had h,. ’ *' 'h' 

came clear. Thus the resembla that things definitely be- 

ceding pages 

analysis. What enabled us to establish, n 

the comparative study of the simni a between them was 

gether with the relatively obscure^on^rf Propulsion to- 

It can be seen too “^outo-locomotion. 

on what is given phenomenaUyTf^ Wn tho ‘‘ profound effect 
m auto-locomotion iust as a • “ tnough an amphation occurs 

takes place in very Sen, . ““^^ty, the duplication 

iuthe'case of ^auTt^t?X“ representation in 

performed by the passive obiect belo*^ * 'ho movement 

VIII). Here, however, 

appear at one and the same^e both as '''h“= “ovomonts 

movement. The result is tta^ ” =hape and as forward 
distinct events - which is an psso!,;-i r ° concerned with two 
single event which is, indeed, a very co.^^^^ofe.““"^‘^ " “ 
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We might mention, for instance, the changes in shape of an amoeba, 
the beating of the heart in a physiological preparation, and other such 
examples. This impression sometimes occurs even in simple cases such 
as the straightening of a curve (as in exp. 46, p. 130), or the dilatation or 
contraction of an object. There are also plenty of examples of movements 
occurring in the world of inanimate nature which give analogous 
impressions, e.g. certain changes in cloud formations, the changes in 
shape of trees shaken by the wind, and the movement of the 
(The latter frequently appear as cases of auto-locomotion m the lull 
sense.) It is unquestionably the special character of these movements 
which give rise to the animistic tendencies so often reporte ^ ® 
interpretations put on these phenomena by primitive peoples an c 


We have started some special research with t e aim 0 

the impression of lifei but as was saidatthebeginnmgo t ® ^ 

there can be no question of describing it here. ^rh 

my opinion, is to indicate briefly the conclusion to w 
seems to point, at any rate as it appears at the , -voeri- 

It is a very odd phenomenon that we see m the ca 
ment. The lengthening and shortening of the , although 

chmges which seem to take “^hue The impression 

this consists of a surface of an objectively unifo or when we 

is like that which is to be seen when a balloon is f ° ^“^13, 
look at a motionless object after fixatmg for some time 
on which a spiral has been drawn. , _ 

The general appearance is as though the object w _ move- 

infinite number of particles, all simultaneous y m 1^ 
ment is centrifugal in the case of dilatation, flux. 

contraaion, so that the finai result is a state o P ^ 

This reminds us in a strange way of what -TTigje is a similar 
caterpillar, a worm, or indeed any living • j-hange their 
movement in the microstnicture of their sur a ^ njovc- 

shapej the name ‘microkinesis* might perhaps e gi j^^croscopic 
ments of the microstnicture, to contrast them might be 

movements of the whole, or of its important p • simply of 

supposed that the internal flux of our caterp cvcr>'day life* 

an ‘assimilation’ with the data of c^ricnce ^ appearance 

This is not in fact so, however; and it is easy essentially linked 

of this phenomenon in the case of uniform surfaces is cs^ 
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,.Tj® of a series of cycles, each of which is 

mvided into two phases. 

During the first phase, the right half of the rectangle (object B) 
detaches itself from the left half and moves towards the right at a speed 
2 to 6 cm. per sec. for a distance of 32 mm., while the left half remains 

In the second phase, it is the left half (object A) which sets off at the 
tight until it has rejoined the first 

nail, that half having r emain e d still. 

The same cycle then begins again, and is repeated three or four times. 

All impression of change in shape and of auto-locomotion has of 

course disappeared; and the procedure amounts to no more than a 

smple experiment of repeated launching. To descrihe the situation in 

witbd temmo ogy, we can say that there is fimt of all an impression of 

A - ^ preliminary; then, 

senl t ^ ^ offtowards B and deals it a blow which 

mo«meZ?A “c 

movement of A, another impaa, and so on. 

imme'ihaKlTaftI°^?''fi® to note that the hierarchy established here 
6 Itt f rt n' ^ of t»at found 

Se S;Sive ^ “f exp. 65) which has aU 

65) is passive Mo ^ aoivity, while object B (i.e. the H end of exp. 

rdt SnS a^n 1““* of the objects towards the 

AtlTtoSroyetB'j:;^^^ 

rejoins it Here it « i i dnves it ahead each time that it 

that are dominant throu'Som' thc^?*“‘“‘’® 

periment the Mnss h t, ^ l ^^P^riment. In the ‘caterpillar* ex- 

of the object Z obtained iS^TufaT “"^iT 
organisation. This change of or.? • “oompletely new structural 
the character of launchLg whicH^ ts reflected in the fact that 
replaced by a character of live ttivi^.“' ^ ® mech^ica! one, is 

aaivity raiseTa fu'rlher ptoWem‘’5faaft st “oohanical 

in shape of the ‘caterpiUar- possess Slh T 

of live aaivity, inde^ndendy of thrffrT^.^ ^ charaaeristics 

thereforeappearsprior.inprbJp/em^Xe mlr'' 

with which we have been concerned 0^,^! movement 

ahoinanumberofeases where theob^eadr;“fo^^^^^^^^ 
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in auto-locomotion the forward movement is extrinsic to the object, 
since it consists of a change in position of the latter in relation to an 
external frame of reference. The impression of life might therefore be 
characterised as an actual visual impression of immanent mechamcal 
activity; and this is very clearly shown by the fact that we find it neces- 
sary in our descriptions to use such expressions as ‘It is something 
which moves of its own accord* or ‘This object is the source of an 
activity which results in the object’s own transformation 

It cannot be too much stressed, however, that such phrases are not 
really descriptive of the phenomenal data. They are too anal^ical to 
correspond adequately to the impression of immanence, which is mui^ 
more a total impression whose character cannot really be described m 
words. Words belie the impression because they can only translate its 
elaboration by thought, and because unl ike what happens e.g. in t e 
description of the Launching Eflect,>2 they introduce into it a 
separation which is not found in the perceptual data. c u u- t 
We do not the internal flux produce the lengthemg of the object 
in the same way as we see the impact drive the projectile onvar in 
launching. (Nor do we the lengthening produce “J.?! 

ment, seep. 194.) The same reason holds throughout, t ere is o 

distinct impression of production, there must be a clear . 

between events, and, where there is unity of the object, the 
distinction between the movements does not dissoaate them suffiacntiy 
to enable such a connexion to intervene. nuali- 

On the other hand, there can be no doubt at aU that ^ 

tative similarity bcttvecn the impression ° simi- 

absence of locomotion) and ‘h' ^ bTmecn a regular 

larity is of the same order as that hol^J^g^ 
polygon and a circle. Once agam we tad ® j|j.,^n,(,tion; and this 

ductivity’, whose existence we recognise phenomena the 

character is a positive ‘invitation* to app concept has already 

concept of causality, on the of the word, however, is 

been acquired from elsewhere^ This activity fit* well wiih the 

The statemeni that the object is w ^ as the activity of the very 

fact that the ‘internal flux’ is doininan 

In the same way poDeTJ^' jSta teomcnied pmper- 

.,0,1 to oroceca irw . , 


the circle is an ‘invitation’ to^apP y frotn * 

sider the bttcr as their ‘Unut > roe those of the ofcl . 
tics possessed by polygon* to d 
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With specific conditions of struaural organisation, and in particular with 
the external shape of the object* 

It should be pointed out, however, that this ‘internal flux’ is pheno- 
inenaUy distina from the change in shape itself, just as the external 
shape of the object is distinct from the mass or matter of which it is 
made To such an extent is this true that it is perfectly possible for a 
^hout there being any impression of dila- 

pendl! “ ^ 

linked hvtb?^ flux and the change in shape are nevertheless closely 
of their ki taneity, by their spatial relations, by the similarity 

ow « •’■'longing to the same 

SomotSr “r* =■ very like that of auto- 

(prorS^eTl”' of propulsion 

causality. ^ present ease), and consequently to that of 

flux’ the rdlVof ca?* fompted on this account to assign to the ‘internal 
thTut is rhe rul “fttt granted that 

object. This ooinion m “movement produced in the ‘mass* of the 
fact that the impression of hfe ^ of confirmation in the 

ment of an internal hl^^r ^ establish- 

‘internal flux’ over the ensures the dominance of the 

once, the impression is “ shape; in the absence of this domin- 
when it is stretched.)'” different (e.g. like that given by elastic 

full sense, any more thm ther impression in the 
is only a single eeent, and it is'dw™'!?'''’''™"'*™' 
against the separation on the nh ^ 'vhich acts 

ao ‘effect’ evL. iovS f 

character &om the fart that the .-1,*’ '“'’!"™'’“ ‘•“'ves its distinctive 
It is the naual sntslJeopZ tZT 

internal flux’, and it is r/ie u ^^ch is in motion in the 

See in this’cennel: 

ilie moment. * point cannot be 

K forward movement which is nr^A j • 

to be very important in this conneim^ Produced m auto-locomotion seems 
15 and i 6 , and 22 and 23 , seem to be the conditions of expts. 68 , 

can also be established, as in th„ ®^*iducive to this effect. An inverse 
sible sometimes for there to be simni.. elastic, and it is evenpos- 

without any real dominance of one over movements, 



CHAPTER Xin 


Tactile-Kinaesthetic Perception of 
Mechanical Causality 

At the beginning of the chapter on auto-locomotion it was pointed out 
that the most common cases in which there is visual perception of caus- 
ality were those involving human activity. It is also clear that the acfinty 
of one’s own body, and in particular the activity of one’s own hands in 
manipulating external objects, provide abundant impressions of this 
hind. These activities, however, have also another more inward aspect 
to them - their tactile-kinaesthetic aspect. It is therefore appropriate 
to ask whether there are causal impressions in this sphere also, and 
whether they exemplify the same principles as those which hold in the 
caseofvision.t The question is the morcimportant because many writers, 
as we know, have claimed that ‘muscular sensations’ play a predominant 
part in originating our idea of causally. 

It should be made clear, however, that up to now we have done ^dr- 
tually no systematic research along these lines. As a result I shall neces- 
sarily have to limit myself to the exposition of some points of a general 
itind, and to a tentative application of our earlier conclusions to this new 
sensory field. 
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made possible ody by an artifice, viz. an abstraction which allows the 
phenomenal distinction of the ‘movements’ to be so much exaggerated 
that It is represented on the conceptual plane by the fiction of a duality 
of events. 

^ AU this, therefore, leads to the important conclusion that there 
IS a basic impression, a specific phenomenal datum, of immanent acti- 
vity m the field of the visual perception of movements, and that this 
difierentiaied from the impression of pure caus- 
ty. We have here a fact of enormous significance not only from the 
understanding the behaviour of animak towards each 

but also from a theoretical point of view, as 
wiU be seen later. ^ 


verv ^ auto-locomotion, the structural organisation seems 

‘ntpiiHrt ^ ^*1 theoretical side it involves the coupling of two 
motion ^tom , immanent activity acts in conjunction with loco- 
topresa of Jifo. This is why our 
parts of its hoH ** see the anhnai not oniy moving the 

m«t“ compucated, of course, when the forward move- 

ingfseeinthisr 7®'*'®P“^®*^‘<^“se’inalaunciiingoranentrain- 

the iutennediary of a ^ ^ 

of this ehap^d the pLtog^ne!^'’'” 
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corresponding to the same or similar kinaesthetic stimulations when these 
are not acting in co-operation with the same group of exteroceptive 
data.^ Thus we need only reproduce in the air the movements which 
we go through e.g. in feeling an orange to realise that the impressions 
are quite different. We are no longer concerned with the shape of the 
space between our fingers but with movements of the fingers or chanps 
in the shape of the hand. In the same way, as vve all know, the impression 
of an object’s weight is quite a different thing from the sensations of 
stretching or squeezing felt in our limbs when we take up the artificial 
attitude which we call ‘introspection*. 

Impressions whose origin is proprioceptive belong from a p ^0 
menal point of view to two systems which are differentiated both by their 
character of objectivity or subjeaivity and by the quality of the perap- 
tual content weight or stretching, shape of object, movement of the 
fingers, etc.® Somatic impressions, in the strict se^e, o™ ® 
class, and there is only one object whose boundaries they mark, viz. 


nLt make a distinction between different situations in whreh 
one cantliinkofthebodyas being involved. “ 

nal objects as regards sensory awareness,* or agam it s 
relation to them; in particular, it can perform a mec am 
them, or have a mechanical action performed by t ‘extcmal’ 

must include in this group those situations wto there arc ex 
mechanical relations bec^^'een different parts of the body. c.g. when 


arm lifts another.) ^ . u«.:«rTmfvt;nn- 

As for the isolated body, it can be thought of ® 

less (or as nearly motionless as possible) or in a state o ™ where the 
From our pr^ent information on the subject, .t seems that where the 

■ Tills can also be seen in cases when me°'^S'pto*quo"ca 

to impressions of movement of eitcrml * bcwecn as repartis 

on p. 202 and foUowing. In addition W Ac in that a charac- 

subjectivity or objccuvily. these movemrat „„ 

ter of immanence attends them in so far as y belong to external 

exceptions), wliilc this is lacking m so far as Iliey appcaa 

Atkmatkabie example of Un, t-'lSytc^lSd 'Se n! 

in sensibility wliidi accompany ^ Ztdiatncj, SXX, p. 3S9. 

KXTZ, Gestaltgcsclxc des KOtper-Erlcbmsses, rlcto pord.a 

the icnsui\cnc$i of thciihi to 
‘This ‘isobiion’ can, of course, , -of.jiccxicroaicmuonnicnt 

heat becomes completely adapted to organiwn is uiafonn. 

and if the pressure ciertcd by the environment on me 5 
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Effect. Sin^arly, when I push away or lift something, or when I am in a 
vehicle which begins to move, there is an impression of entraining. When 
I squeeze a baU and it changes shape, or when I make use of most tools, 
I receive a typical impression of propulsion. There is also an impression 
of propulsion when someone else wrinkles up my skin by pinching me, 
or en s my arm, and also in certain physiological activities such as 
mastication, deglutition, defaecation, etc. 


Before exaimning our problem in detail, we must remind ourselves 
very rie y o some essential points about our own bodies viewed 

fnT/n “ ™ry strange and 

mdeed umque thing in our experience. Even the use of the word ‘thing’ 

‘l“»“fi<^tion, for it is dearly not a ‘thing’ 
touch onlv ? ’• 'a the things which we see and 

chatctefofrc-“ “t T”'- it has the distinctive 

Moreover whlrl^"^ s bodily ‘self’ and of appearing as one’s own body, 
visual or tactil ft across a muluplidty of ‘things’ in the 

TafstLc ni! /■ ‘’"'y of >tind from a 

empathy between o ™''' ^““pt on those occasions when there is 
perceived visuaUy).''' of other people or animals 

ge^!J^y amibutl'i“!t.“ “nfusion on this subject, since people 

(stataesthesia), but also our i Pt^tural awareness 

weight, and shanp nf ropressions of the resistance, hardness, 

traditional theo^ of TeS'ne'’'’’''^'' approach derives from the 

‘sensations’ accorfing to the iffent'’re‘“‘^ classifying 

mediated. In fact. Lwever ..^"'“ooptor organs by which they are 
sensibihty gives impressions’of “f “^ocP 

the conditions of the total sitnnf ” ‘hhctcnt types, according to 

termine whether tie; occur, which de- 

lation in the joints tmd in thi mm i “’’'“"''o • ^hen deep stimu- 

cur impressions haveTe 4“ ™ ‘'j 

objcas, and appear with a well-definrH” 'mpressions of externa! 

of these obje». This hdl ^ 

weight or shape. Weight and shnn, ’ impressions of 

‘.hings’ themselves anTco^fd^rh'’'’ H “l'”' 

altogether different data from those 
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dimensions and even a fairly definite total shape, but seems to float in a 
more extensive space, without its boundaries being at all clearly marked. 

There is another difference between the body and the visual amoeba. 
The latter is made of a ‘matter* (coloured surface) which has a micro- 
structure and a fairly clear internal differentiation (vacuoles, etc.). 
The sensory ‘matter’ of the body, on the other hand, i.e. the modahty 
of somatic impressions, is fairly uniform, and it is diflScult to say any- 
thing definite about its nature. Writers in general speak of it as havmg 
a vague relationship with tactile-cutaneous impressions of touch and 
pressure; but they are unanimous in saying (to use the tradition tenm 
nology) that ‘sensations’ are not experienced in the ordmary way m the 
case of the body. Moreover it is a feature of these unpressions that we 
use to describe them words of purely formal meam^ su ^ 

thesis* and ‘awareness of bodily states’. Another di erencc is 
kinaesthetio ‘matter’ of the body does not seem veiy ’ 

apparent ‘density’ is certainly much less than that of the “hd charts 
wWch we see or handle; and if we wan. to make » “ 

visual impressions we should have to regard the ma er 
volume colours or ‘Raumfarben’. As for the “P™! „n! 

‘coenaesthetic’, they do not really help at all m g 
sUtution of the body; these overaU impressions ^ 

well-being, bodily freshness, discomfort, and so on, pp 
of the or^sm, and are agreed to belong rather to the class of data 

an affective kind. of the kinacs- 

The upshot of all this is that the t'qrionandorEani- 

.he.icbody-its‘fluidi.y’,th=lackofin.emaldrfrerenuanon^dmg 

sation, *e absence of precise boundaries, and so “ “A'® 

with the most striking properties of phenome ^ ‘object’ 

therefore very hesitant to say that the ^ conclusion which 

or a ‘thing* at all. This makes it ^icr t -rtion In spite of this, 

we shall reach later in distmssing vo obica, can dearly 

the character of ‘being an objert*, indcc a pc occurs as a 

belong to our body as perceived to 

result of the influence of the same „fq„aliuuvc appear- 

phenomenal permanence m objects, i.c. rhowever little this 

Lee of the sLory ‘matter’ or “f '!'= „f th= 

aspect may be noticeable) and continunym the changes 

^‘^rin. the body takes on a very wide range of dflrcten. forms.Ko. 
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sensory fields; there is an almost complete adaptation of the receptor 

i_*t / seems to happen to a very high degree 

eren^rfthe “ ‘he phenomenal 
sSr^v I r u “ “ ^‘0 oware of our bodily 
0“^“ Sl"o? " of movements. In om 

relative of coume our bodies are motionless only to a 

respiratior^ ’ movement, if only as a result of 

bo™aw<^‘ as f “otionless or whether it is moving, the 

little bfvTof 4 :“' ^.‘’"P=>“^ ““ or volume. There is very 
There is no clear marl,' or connexion between the parts, 

lines of demarcation Thel° ir t and limbs by precise 

the ‘head’ and the ‘tail’ of ou ‘s rather like that between 

precise line of demarcation we fiSl^be^or”’ 
connexions between them ^ i? ^ number of regions with extensive 
We can wi th^ome ““‘her. 

'Aerte omoeBu. a p^em^Tri?" “ ''“.ho^ “ a sort of kinaes- 
tween the parts and with tif r loose connexions be- 

are,howeverv;™ad^l”‘”“';!'“’““S‘hoP-o<lopodia. There 
and the amoeba seen imdcT- between this kinaesthetic amoeba 

separating it from its harirc«- ^ ^‘^nscope. The latter has a contour 
in the case of the body in isdafion! Th^ ^^“hing 

not limited by a clearlv a volume’ of which it consists is 

is a point of H ■"> ‘“h 

that the whole of the kina^th »• c necessarily follows as a result 
body. In these co^tht 

between figure and ground surh o ^ question of any distinction 
ground provides impressions of h^’h, where the 

The limit of the body is more like tlTl^ ™‘l=Jity as that of the figure, 
prease frontier which has no line of h“^‘* “ “ 

cannot without absurditv k« • • demarcation, and indeed which 

limit of the v5s“‘2^: ZZ^t ^sain, just as the 
so It IS with the body; its ‘volume' ^ “f Pbonomenal space," 

‘ On Uns point sec ft' 0x17 *“ “ ‘° “^“‘aU 

see, for example, w. metzoeh, ,, ,eq. 
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already been pointed outj perfectly clear causal impressions can be 
obtained. 

These sometimes occur in conditions which arc almost identical wth 
those which wc meet in the inanimate world, e.g. in the performance of 
so-called ‘passive’ movements, when the body or limbs deal or receive 
a blow with the muscles completely relaxed.® 

Here is an example. Let us suppose that the subject’s arm is com- 
pletely relaxed, and is being held in a horizontal position at shoulder 
height by an assistant who at a given moment lets it go and aUows it to 
fall as a result of its own weight. Let us suppose that the arm durmg 
its descent strikes some movable object, e.g. a ball. Now it is posst e 
that the subject may have the impression that his arm launches or 
entrains the baU. In this case the arm is acting like any other monng 

object, and the situation is similar to that shown mFi&7> > P- ^ , 

arm performs a rotary movement round the pomt where « « 

and produces a forward movement of the object 

the movement of the arm occurs earlier in tune than hat of 

appears to be the cause of the ball's movement, No“e ^ kss 

experiment is different in several res^cta from “ 

experiment with inanimate objects, and this a " Sometimes 

Lthefirstplacethe experiment 

there is simply the impression of two ^ 

independent of each other, the two movemen 
ate. if they are to form a unity, 

little reference as possible to the rest chance there is 

menal unity of the organism ^ith that of the ball in 

that the movement of Ae arm diffiril^ here that we have already 
a causal event. There is the sam we shaU rcram in a 

met on several occasions, and it is 

moment. . ^pems very different from visual 

Secondly *= oxperience m 

experiences m that vision enabi F begm to 

paths followed by the contact with the surface of the 

perceive the objea until it come ^ distance 

skin, and wc stop perceiving it as * of the object is confined to the 

away. Thus the phenomenal movemen . ^ . 

. mmnlex cases in which the pas- 

. I sm iEnormg for the “imentt, i.e., movement, which are 

sivity’ is of the sort rSstancc. 

imposed from outside despite 

P.C.— 8* 
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only does its shape change^ but its whole structure varies appreciably 
accortog to the circumstances. Thus when we are lying stiU in bed we 
soon fed different pmts of the body becoming dominant at certain times 
and the total organisation becoming altered when a pain or tidde of 
internal origin is located in the part in question. These parts can some- 
imes amudly seem separated from the rest by -gaps', the result being a 
sort of dislocation of the whole. ^ 

In the ordinary way. however, the lack of any clear demarmri n n be- 
“““thetic body a very marked unity. In 
chL^ " h “ a"!”’’ amoeba, there can be 

of these “““ conditions occur in the course 

^tenr f»“^able to the impression of 

*apter Moreover 

organism if “ movemenu even when the 

ent parts of the 

another notl suffi • ^ (ausmg from the fact that one part is in motion, 
“nt« o“efer!nr^^^ » the r61e of -external’ 

between the carts an/ i ^ changes of distance 

ins^ce to f«l ouf=, "tovement. It is possible, for 

this comtitutes a v ‘Approach or move away from our trunk; and 
.notirn“r;:her®Tsrn“'^“'“ “t rather of -luto- 

AU that was said ah -Ic^tion of a change in position of the whole, 

and macrcook “tr “ '‘'f t^tionships between the -internal flux’ 
we can draw the inferOTre^tat'^ P^ticular 

must show the ovetaUdiamr^^ f^^ movements of the isolated body 
that the body must annpn u Ptoduaivity’ mentioned above, and 
it performs. ^ source of the movements which 

pressions of nSd,^ raSS'ir'’th^'ffl 
aas the opposite way, just as it 

joining parts of the nTo<» ■ ^ visual field. Thus when ad- 

movement of one of them position successively, the 

ment of the other Mof“o^r'”' 

seem to be the cause of the suhs “™’ “®'once, does not 

are both the a “oTo:ftd fhr^~-‘>f'h= forearm. They 

differentstages of an operation ofT^ up the 

When welcome to cStotbe^llT 

and external objeas, the matter iftSm dS f “ “T“ 

5 quite dilferent. In this case, as has 



THE ENTRAINING EFFECT 209 

sure (or the pull) has overcome the inertia of the limb, the limb in its 
turn will begin to move, and we may assume, for the sake of simplicity, 
that the indentation of the skin then remains constant. In spite of this 
tlie stick will continue to give the impression that it is moving; the 
kinacstlictic data from the joints and from the muscles and tendons 
ensure the persistency and continuity of this movement, although at the 
beginning only cutaneous kinacsthctic stimulation was involved. What 
is very curious is that we perceive the movement of the arm and the 
movement of the stick at the satne ttmei the stick seems to commumcate 
its own movement to the arm, whereas the sensory stimulations come 
from the displacement of tlie arm itself. We have here a real paradox, 
one which results from the priority of the movement of the stick, ^d 
which serves to emphasise thefuU importance of the hierarchy of priority. 
In addition we have here a very good example of phenomenal duphea- 
tion, theoretically similar to those which we discovered to occur in al 
cases of launching and entraining, but parucularly striking m ^ s cas^ 
Incidentally it is obvious that we need only reverse the 
begin the operation with the movement of the arm, and the e ion 
the causality is also reversed; the movement of the arm \ . 

come the ‘motor’ movement. Thus our next step m i e stu y o 
perception of causality is to examine ‘active’ movements. 


A very simple example is afforded by the use of r ^ea • 
can produce the required conditions by touching o a , 

patellar, after placing some object in front of the o ® , 

hi such a posiricn that it wiU be entrained or f 
the limb. In these conditions it is at least possib e ® ° -a^sive limb 
pressions, just as it was in the experiment m w P 

was allowed to fall. In both cases, however, ^ or frequently 

causal impressions ate certainly not obtained uoacmal 

happens that the two movements appear separa ^ ^ 

of causality (even though, of course, \ rS 

reflection that there was a causal link between the "“ts^ to toe 
present case, too, there are more cogent reasons ^ 

ease of passive movements; the ^ „ describe this 

of immanent activity or auto-motion. Wn p P ircelf ud of its 
impression, they say it feeis ‘as if the S an 

own accord’. The limb does not just start „Tvyjr to be brought 

inanimateobieetstartsofr.Nordoesthemovementappeartobebrong 
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very small distance over which it dents the skin. Now it is known that 
indentations produced by gradual pressure, like the sliding of the 
surface skin over the tissue that lies below, sometimes give impressions 
of movement (of a kinaesthetic cutaneous type),' the effect of which is 
to produce changes of distance between the body and the object. The 
indentation of the skm corresponds to an approach, while the regaining 
y the skin of its original form through its elasticity corresponds to a 
wththawal. Moreover this change in distance, considered on its o\vn, 
IS am iguous in much the same way as it is in some conditions in the 
visual fieldjs n is the forces of organisation that determine which of the 
two objects seems to move in relation to the other. In the example 
just quote , the indentation of the skin is a continuation of the earlier 
movement of the arm; it is the arm therefore which appears to do the 
approac g, while the recovery of the surface after the arm has stopped 
mOTmg forms a withdrawal movement on the part of the ball. 
meoK “ principle to that in our visual experi- 

m^t^’ Zt y quantitatively, viz. in the extent of the move- 

said earliVrS*!,'' however, in this connexion what was 

rise to the ° “^riative unimportance of this distance in giving 

tadeSationfrfl^r'T- “ >== remembered is that 

very large comna strikes us may be 

TUs is ‘“U^'nium indentation which can be felt. 

millimetre is th ° “ micromillimctre;'" an indentation of a 

nutoetre is thus a thousand times larger! 

movemmts^^Xdrerff 1°™ hoM^' impression in which passive 
arm hanp<i lnne« , -.u * ^ ^ holding a stick m my hand, and my 

stick horizontally, as oteemri* 

is entrained by L stick It is ™pression that my arm 

obiect and thp arm c- t * which is the motor 

here is the same nc ' n ^ its movement. The situation 

The ™eiTon i ^ of uurraining described so far. 

bytheprh“rrrrd»S~^ 

which the expertaent is nerform,.H^ conditions m 

movement^the obiect,L the sticl^F impression ofa 

• e stick. From the moment when the pres- 

* Seen. piSron, Le Toucher. in >.1. • i . 

ed. Roger and Binet Vol v « ■.■,^0 ^.^^y^^'^^ostenormaleetpathologtque, 

"■ ■■lailON, op. cit., p. 1087. 
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of Ihc calcrpillar’s movement is thus made less noticeable, there is 
more chance that the observers will see a Launching Efrcct; on the 
other hand, if their eyes foUow the catcrpiUar, the Launchmg Eifee 
disappears. Moreover the Launching Effect can be made to reappm 
immediately in a clear form if we fit a shuuer to the sht m tlm sa«n m 
such a way as to hide the caterpillar until it is only 2 cm. ro 
In these conditions, we see object A emerge from behmd th=j hutter 
sUde towards object B, and then strike and bunch ^ 
e.vpect, however, there is no '“S" Ji^“bmiard c^e com- 

auto-locomotion on the part ofobjert A, It ^ 'cohnlKhed the 

ing up and striking a baU. Thus when auto-Iocomonon ts abohshed, the 

Launching Effect reappears. . _ri„apal 

On the basis of our existing data it seems 
obstacle to the production of the amal impress! 

Ucs in the difficulty which we have in object. There was 

locomotion and the forw-ard ^ movement. Positive results 

the same difficulty m the case "f ^jjated which favour 

should therefore be obta^ble “ is^fairly simple way of doing 
the formation of an overaU ““^^^^^gconditionsbyentraining 

this. What is required IS to replace th follow a momentary 

conditions (or by bunching J^dtuS -d simulraneous 

entraining). The fact that the mo> which occurs in the 

establish^ a closer link ^tween " oarried out on 

case of bunching-by-sttikmg. Here is an v 

these lines. . ,he orevious one, except that 

Exp. 7 a. This experiment is of me ■caterpillar’ when 

this time object B is pla«d 8° me middle of its third ‘step . 

it is at test, so that the b«or r begins to move, at me 

As soon as contact is ® gbr, and is thus moving beside it 

same speed as the ‘head of the aleg _ , 5., for 16 mm. 

for the rest of the ,0 3 halt, but object B conmucs to 

At this moment the ^“.1 of the movements of the hea , 

move at me same speed. 

•taU’, and object B was cm. P me Launching Effect 

As was expeaed, the jjno„s. \Pe may therefore conclude 

:c dearly to be seen m these co * „_3ra,ivc (linking the eater- 


arc dearly to be seen in these ““ operative (linking the ‘cater- 
that powetftil unifying to be received in the case 

pm Jwithcbjea B)if*^“&ee they tend by nature to 
of such movements ot aut 


be withdrawn, as it were, into 


mcmseivcs. 
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about by the striking of the pateUar tendon, for there are several factors 
w A operate against the occurrence of a causal impression in these 
conmtions. These include the difference between the direction of the 
j - ^ of the movement performed by the limb, 

• ^ between the point struck and the place where the impres- 

Sion of the leg s movement is localised, and probably also the time-lag 
etween t e impression of striking and the impression of movement. 
Moreover the impression of auto-motion is favoured by the fact that, 
when movements are brought about by muscular contraction, the limb 
cii^'^ i^ove only when the contraction and tension of the tendon are 
^ pronounced. Impressions corresponding to the changes in 
wh^^h ^ therefore have priority over the impressions 

w^^ result from the movement itself, and the dominance of ‘change in 
shape over ‘forward movement- must be accentuated. 

mterual^STOem™^'^^'*^ several occasions, the existence of an 

moto i “ particularly marked in auto- 

This cm easilv t^°*’*.'^‘^®*®*®P™duCTion of causal impressions, 
tion in the ‘catemur °'™’ *”• **** '''*'“1 sphere, by means of an altera- 
auto-motion is ^ aspetuuent as a result of which the character of 
auto-motion is similar to that of the reflex movement of the leg. 

less object C^ect'B^f addition of a motion- 

right of th experiments) placed 96 mm. to the 

■head- forward a^ ^„H 'I ” The ‘caterpillar’ moves its 
until its total length incre” ed fro' 3 

remains still, and the ‘tail’ hf ‘head’ then 

until the total leneth is rpHi.r-S? same speed 

makes three ‘stepftcwSdrjbte n "“i ’“‘“pillar- in this way 
third step. At this momem 

tion at a speed somewhere ° begms to move m the same direc- 
dme tiie ‘head- 

enconnteS"the other IsSiCtrof rtf " "'’T- 

ment. The only difierence is that . c launchmg expen- 

of anto-loeomotion before reartinf “ movement 

practically never found in this I?’ Launching Effect is 

experiment were in full agreement -^hlt ^0"”' 

gering. Once again, howev«. the J^dme„ J T ™ “ T 

fixation. If obieetBis fixated throughoS^r:h:S^^ 



THE ENTRAINING EFFECT 213 

fall of a limb). The conditions are such that our own activi^ and the 
change produced in the object must constitute phases of a single total 
operation.^^ 

There is, however, a further difference between cases of reflex and 
cases of voluntary action which is much more fundamental and also 
much more odd. In the case of the pateUar reflex, for example, we 
receive the impression that the leg moves of its own accord “d “ay 
push an object lying in front of it. Thus the auto-motion an t e 
causality appear to belong to the leg-object or, to be more exact, e 
object ‘my leg*, a part of the body which at this moment has become 
more or less autonomous. In voluntary action, on the ot er an , 
no longer the moving limb which seems to move of us own ac 
cause L external object to move; it is ImyselfU start it movmg, /push 
my leg forward, I launch a particular object by g * > 
tL Umb is now only an instrument of W; the situation . si^ar 
to that which occurs when we use an implement, e.g. 
pebble with a walking-stick, yet say T am pus ' g js sjat 

The difference between voluntary action Vha“ 

very clearly from the fact that^s evolved in 

ever limb is bemg used, and that this ^ ^ than e.g. 

each action, however small it is, ^ does not move, 

bending the end of one finger, wMe T’ is 

We thus come to the conclusion th . ; —Dcrforminglhemove- 
substituted for the body (or the limb) “ ' auparendy plays ‘be “one 
ment and as the ‘source’ of the '"f/aw/ale/l when we 

pur, in the totnl strucural organnatwn as does ‘he boay- 

perceive auto-motion and causality. 'i* for the limb which 

This substitution of the mysterious M presents a curious 

actually does the striking “ „ jufi more puzzling when 

problem of its own. This pro cm ^ synonym for ‘my 

we remember that the word ordinary conversation), and 

body’ (although this sometimes oc« ^ object of a 

does not refer to an out, the basic ’I’ or 

rather peculiar kind. As has ott bitctnality is essential to it, and 
‘self’ would then cease to be itsM, phenomenal charaaer 

this intcmality is clearly mcom^ observed or considered. 

-“."til.-------- 

»» See llie reference “ -^ual experimenr. 

p. 67, which was of course a visual expe 
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Finally, a few words should be said on the subject of voluntary 
action. In particular, there is a special problem arising from the truth of 
he two followmg propositions ; (a) When our bodies respond to a stimu- 
lus, and when, as sometimes happens, an impression of causal activity is 
produced, this causal activity is not necessarUy the product of voluntary 

f'n T’n “ 1 “ such as the faU of a limb or the 

whole body, and reflex movements can give rise to causal impressions in 

laliT of auto-locomotion (and of immanent 

vSr^ ^ when action is 

and thev ^ oontrMy, they can occur when there is reflex action, 
GrantfH ^ ^ of external objects perceived visually. 

en^Xitl r “ "hat are the diL- 

which occur ; of immanent activity) 

whet the^“rr™"™‘''^'®“““”^“‘l'>'“^=which occur 

I therefore 

shaU deUberatel^e^t outVauSf 

strict sense and whh a • • connected with the in the 

In throL ™ motivation, and so on." 

sal is the caus^Waiv striking how constant and univer- 

on external objects, whetaTtto voluntary activity performed 

just seen, when objeas lacking, as we have 

ment. When we push la„ f position as a result of reflex move- 
volved is not a Simple ttiggeri,ttff"f voluntarily, what is in- 
object in question- it "ng off of a movement owned by the 
difference seems to’be of the who are making it move. This 

of exp. 71 and that of exn between the result 

factor is probably that of inr.’ *”-™ Present case, too, the important 
voluntary action uecessarilv ^^^od the imentionality of the 

the movement of the object ^th ’ attitude closely linking 

stronger because, as we know activity. This Unk is tl* 

object itself, not the mnm™ ’ , “""ad at is the movement of the 

change its position. We act in!! performed in order to 

least we have the impression nf ““'"eve this or that result, or at 
quendy the encounter of our K„!h“® !“ "dcr to achieve it; conse- 

merely as a chance event fas in the 

vent fas m the cases of reflex action or the passive 

** Since the purpose of this boot ' 

need scarcely be added that we shall not Perception of causality, it 

voluntary activity. concerned with problems of ‘internal’ 



THE ENTRAINING EFFECT 215 

intervention acquires a completely new meaningi a new significance, 
which affects our behaviour. It is still true, however, that the character 
of iiiunanence possessed by the movements of the body and the causal 
character attending the movement of the passive object still satisfy in 
principle the type of structural organisation which we have labelled 
‘ampliation of the movement’, and appear in conditions which give rise 
to it. 


This way of looking at the question has the advantage that it present 
the basic problem in rather more precise terms. What we have done is 

to emphasise how, from a structural point of view, the I takes over e 

role of the ‘body-object’, and how the body is allowed to survive o y 
in the form of a ‘pure’ motor activity - an activity characterised by the 


fact that it is ‘mine’. 

No one, I am sure, will expect in this book a solution to all the many 
difficult problems to which this approach gives rise. One o e nios 
intricate of these problems is whether the character of .nune-wss 
necessarily belongs to an immanent activity as soon as there is no 
any phenomenal object to display such activity. To . 

questions seriously would involve a detailed ffiscussion o 
tion between object and process, of the conditions m between 

tinction can be seen, of phenomenal activity, of the re a 
the impression of ‘selfhood’ and the concept of s > c • 
outside the scope of our present enquiry, far as ^ jbc 

cemed, it has been enough for us to show that e imnortancc 

‘will’ does not introduce anything new w^iA is o car 
for the impression of causality as such; indce , °° ^ 

appearance of this impression was found to be the ^ 

conditions of organisaucn in cases W 

of involuntary action and even in cases of vis u. qj. j problem 

these conclusions are perhaps ones which may ° j action in 
which we shaU touch upon later - that of the role of voluntary acu 

originating the idea of causality. 
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“ voluntary action we do 

rSte solX r ‘>f’^>’‘S (in some way determined 

Xmsson of data). <,/ or of pjhing. It is an 

thhT^chht ?;fT ’l ' “''""“ess does not result from tome- 
diiferent from sin^t 

haoDens in r l which we are the observers, as 

even in the ease of reflL*Lon“' “d 

«S tae^Jy^ofT^ 

auto-motor or causal as weUV this’’^^^' (whether sunply 

•belong' to any peSiL owf^ ** P""’ “ '' 

of 'selfhood' as a result of which •■■'*' qualitative character 

We saw enriic! h "Which it appears as 'mine'.” 
two kinds, accordka PtopnoMptive impressions could be divided into 

cbiects or’m :^:tret “ 

way. according to whether rh. dassifymg them in another 

obiect'isitso™ orT^tachtd.frr^^^^ ‘’’“‘’y' 

body-objea'. viewed tin. >, ^Sam. the properties of the 

the possibility of its beco ” are such as favour particularly 

We have already had phenoLnal field, 

betweenthe qualities possessed h "^^“t on the great difierences 
eUy and those ordinarilv f d*^' ^’’’dy-object' viewed kinaesthetic- 
visually. "dinardy found m the 'things' which we perceive 

voluntary^action on°ratemd*”'K^“ 

purely mechanical character ('in activity loses not only its 

activity, like reflex action) bur of immanent 

being performed by the body extent its character of 

integrated in the much more com however, it becomes 

and motivation. All thi«! i« ^ive unity provided by decision 

„ . . portant because as a result the causal 

Tius impression of ‘pure’ auto.T««»- • 

ftom Wfoch is derived the so-caIled“S^“‘’/f""™blythephcnomenid datum 
ready discussed at some length ' " umervation', which we have al- 

“It would be interestiniin this ™ • 

bettvecn voluntary imervenUon aS '°°‘= f” = theoretical link 

P- t37), and to try to make precise whf. ;« ''i!' Phenomenon (mentioned on 

favourable conditions for producing the latter would be the most 



CHAPTER XIV 


Ampliation of the Movement 


During the course of this book we have studied many varieties of causal 
impression, which we can now classify into two main groups. The rst 
group comprises launching in its various forms and triggering (w c 
is a weakened form of launching), while the second comprises entram 
ing, propulsion and auto-locomotion.* 

It is characteristic of aU cases of launching that the caus^ impression 
involves the separating of the passive object from the a^ve one wi 
which it was previously united. This separating lasts ei er or a 
short instant, as in launching-by-striking, or over a longer peno , as 
launching-by-expulsion. . . . . --..c-i 

It is characteristic of entraining and its denvatives tha 
impression in this case involves the union of the passive obje 
active one, which afterwards shares with it Idnemau y 

‘common fate*. . nf 

In spite of the apparent dissimilarity benveen ese 
phenomena, they can both be brought together un ^ on jpfined 
Lsie concept, that of ampUaticn of the movement 
in a very general way as follows: amphauon o r fi,. active obkcU 
process which consists in the dominant movement, ^ gamine distinct 
appearing to extend itself on to the passive object, whle 
from the change in position which the latter ^ ‘change in 

may assume that the ‘movement* of the acuve object 
position’ of the passive object can th^passivc object 

all ‘change in shape*, and that the active obj 

can sometimes be one and the same object.) aonly to 

This definition is neeessatUy very abstract. 
all cases of perception of causality; but m spi c 
Ush a number of important conclusions. 

e dilTcrcni from of 

'The impression of live movement is, jo diteuss the theory 

causality in the strict sense; but since we arc phenomms 

of ampliation, and ampliation plajt a part “* taken into account in w na 

of auto-locomotion (as well as tliosc of causau y) 

follows. 
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of impressions of attractions repulsion, or active resistance (when a 
moving object approaches a motionless object, withdraws from it, or 
stops at the moment when it reaches it).® The same holds also of cases 
where an object strikes or hammers another and the latter undergoes no 

apparent change. . _ 

In addition, the change in the passive object must remam distmct 
from the movement of the active one. Thus there can be no quesnon o 
any perception of causality where a single object performs successive 
movements of the same kind. These movements are ^ oun to ^ S 
completely and form a single movement whenever^e ^ . 

themisofthelengthrequiredfortheappcarmceof ccaus 

‘Live’ movement is the only example which we avc 
‘movements’ of a single object gave r^e to amp anon, ^ 

made possible by the difference in kind between the movements 
ward movement and change in shape. decree 

It is obvious, however, that amplianon 
of similarity between the movement of the active ) change could not 
which takes place in the passive objea; is why 
appear to be an ‘extension* of the aenve obj of the two objects 

there is no causal impression whra there is a con- 

occur in diametricaUy opposite <hr^ inipossible in principle to 
sidetable difference of direcuon. Th -.jjong one object (object 

produce an “4^“^ moment when B is approach- 

A) move toivatds another (object B) 

“S A.* , . . JJS only the time during 

Another feature of ampUanon is mat i ^jj^Ushed. The result 
which the extension of the “ pa-.,, p hich involves a static 

is that in the case of the pure Tt^port 

Structural organisation, no causal imp ^p^cments are hierarchised. 
Again, ampliation presupposes i -cumes receive ilie 

. It wiU b= tonanb^d ^t ij. “S "t'bU i. ^ 

impression that the object influence exerted b> 

matter from the impression o 
object. 



ampliation of the movement 
. all, we can deduce from it that the two main groups of causal 

impression which our observations have led us to distinguish are the 
o^y conceivable basic forms which ampliation of the movement can 

"““r of active object, which is the 

nhiprt ^pPandant on the movement of the passive 

the acrivp**'L'^^'vT ^ *‘*™*^ad with the dominant movement, that of 
onlv Fi'tli” It”’ “ ‘‘*“^aation can take place in two ways 

Whe? 1^”““ “-“t ba 

of the active w - or, rather, when the displacement 

after the imna any part in the causal impression 

SrpassleTr: “-Jy “■ the movcLnt of 

that of the active obS tL'’! " the prolongation of 

When the mnvf-m ’ ^ occurs in all cases of launching. 

pTacTment of 1“ other words when the dis- 

together after the'' °hieet and that of the active object continue 
'^“tifieation is possible only if there is 
is what occurs in ent ra,'nin! ”md hinematically similar. This 

tion. As we have seen thfi “ propulsion and auto-Iocomo- 

being continuaUy renewed. entrainings which are 

There are two sorts of 

extension by fusion TAp ^ ~ extension by prolongation and 

impossible in trindnU alternatives. It follows that it is 

other than launching and ^ types of causal impression 

concerned, our enquiry is particular question is 

Secondly, the concent of i* • 

reasons why the impressio cables us to discover the basic 

negative cases mentioned cannot appear in the many 

cases which seemed a tri ■ *= book. These were 

causal link; but in all cases”” though they ought to favour a 
missing. some important feature of ampliation is 

movement of the active oWcct"^^”” by definition that there is both a 
is clear that there cannot be aiw ^ “°®“tion in the passive one, it 
of the two objects is static Tt,- " impression in cases where one 
■ The wordlL a ‘^e outset any possibility 

ing-in-fljght. See exp. jg, p, yi^ c necessary by some cases of launch- 
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lessness of any psychological theory which suggests that it is past 
experience which plays the crucial part in setting up causal links. 

The most interesting part about the theory^ howevetj still remains to 
be discussed. A particularly satisfying feature is that it enables us to 
understand the productive character of the causal impression. It is 
this character which has always been taken by unsoplmticated th^«s 
to be the essential feature of causaliqr, as Hume pointed out m c 
foUotving passages : 

‘Shou’d any one leave this instance, and pretend to define a cause 
by saying it is something productive of another, ds evident e wou 
say nothing. For what does he mean by production ? (^ he ^ve ^y 
definition of it that will not be the same with that o causation^ 
he can; I desire it may be produc’d. If he cannot, here e runs 
circle, and gives a synonimous term instead of a e uon. 

observations I have alre^y made, that the idea of production 
is the same with that of causation. . . .** 

Here is a more recent passage to the same effect, taken from D 

I - 

‘The first thing which is involved in the notion jjy 

tion is the idea of efficacy, of productive ° 3 certain 

cause we ordinarily mean something capable 0 p dynamic 

change Men have always thought of amsahry m dynam. 

terms.’® _ . , 

This productive chaiaacr, however, empirical 

since if we follow the commonly accepted view an question 

causality is merely the recracnce of comes from, 

arises as to where this special feature of pr of 'expecta- 

It is difficult to sec how Hume’s Hows another event 

tion’ (i.c. the view that an event which regum y pfoductivit)', nor 
is therefore ‘expected’ to occur) can account beyond a 

why the fact that we expect something shoul Maine dc 

purely temporal relation.^ The widespread acceptana 
’ D. liUMB, A TrtMist of Hur?um Natur*$ part scen®o 
• D. HUME, ibid., section vi. . , Wr. ^ 

•b. DURXllEIM, The ElanaUory Formt / 

'* See Introduction, p. 8. 
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the of the motor object. This very fact excludes 

obl JZt ^ f impression of braking. The speed of the 

moment r 2t the 

tionTrfth “0‘ii- 

~ 0f ,heh””° “““““t would dominate the other on 

0?" ““«^2ray play the part 

ne^rt^LhlT'^“‘’““ “o^2lity in the 

pr^ssSi i^ r ■ ™r “““ “f “y ““*21 im- 

S ““^ality is what might be ex- 

Se ' ““ S““i“o 4>liation is 

impressions'h°ti^^*'^'*°° accounts for the absence of causal 

comnuS cftLT^T *' “ '’a*i* f» ay*''-™* 

as to produce a causal imn ™P^P““ ““ fulfilled, but in such a way 
sense and with our everfn”* u"' which is at variance both with common 
“S recau tv^t^L f '“ws of mechanics. Let 

others. ^ '““P'" “P'W*: thsre are of course innumerable 

than object B and'wheifhntu*^'* occurs when object A is moving faster 
rase a causal impression stillT “ •i’o same direction; in this 

after receiving the blow “ though object B s/oas dom 

show that the causal “periments whose results 

of object B in relation tn tha, „r'*,'^‘'’™P'’0"°'mradtheslowerthespced 
reinforced through the domin ° eausal character is thus 

more emphasised: eve; A’s movement becoming 

to seem less rather than greatoi”®'”*'^ “““ 

^^e^itivc aiQci p^Tsidoxicsil ■~u, 

theory of ampliau'on; and th^” provide a crucial test for the 
further advantage is iat they rwi ** *^®“fi™ation at every point. A 
P c a clear demonstration of the use- 

I Si^.71. 

UM great enough m 'blSg°‘^L“t' mmVi.'?' between the speeds is 

See. pp. loS seq. and p. ug. P s*Srcgation of the movements. 
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Now this sentence is surely an exact description of the process of 
reproduction, and is applicable quite literally to reproduction as it occurs 
in the organic world. 

There, too, an evolution of the mother-organism results in a double 
existence which is associated at the start with a fundamental umty. A 
physiological duplication occurs which is similar, mutatis mutandtSi to 
the phenomenal duplication. Moreover this duplication lasts from the 
moment when the new organism becomes distinct from the parent or- 
ganism until it separates from it and has complete autonomy. This is 
exactly comparable to the way in which phenomenal duplication con- 
tinues until the moment when the object moved passes beyond the limits 


of the radius of action. 

The perception of causality is thus quite literally the perception 0 
an act of production, or, to be more exact still, an act of production 
immediately perceivedi it is not the perception of a simple dependence 
(whether or not clearly defined) as found in cases of weakened cans ty 
such as triggering.^^ 

We are now in a position to understand why it is that m our 
ments certain particular conditions were found necessary in ® 
give rise to a causal impression. They correspond to 
characteristics of reproduction. In particular the hierarchy 0 P^*^^ 
(priority in time and importance) is clearly necessary, since repr u 


tion is impossible without it. , l 1 rrwri- 

Again, since produaion is a phenomenal ‘given , the cans 
ence requires no further elaboration in order to acquire si^in » 
carries this significance already. The expressions w^c 
describe this experience, far from investing it wi a 
constituting an ‘interpretation’ of it, are indeed simp y a 
into conceptual terms of what, at the phenomenal Icvc , ^ . 

occur. The causal impression is indeed the source of _ Jhich 

as was pointed out in the Introduction, it is the causal imp . ^ 

plays a large part in giving ordinary objects the meaning 


have for us. j • ‘rv oosscssed 

When wc consider this remarkable character of p of the 

by the causal impression, and of the undoubi imi» ^ 

causal impression in connexion with human be avio , 

’* AU this of course applies in full only to the MW reJuctJ 

sense; in the case of immanent activity the repfodu 
to the character of ‘vague productivity* roenuonea 
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Biran’s theory can undoubtedly be explained by the fact that it seemed 
to provide a satisfactory solution to the problem.^ 

Now, however, the question arises in an altogether new form. The 
extstenre, m *e world of ‘external’ experience, of causal impressions, 
possessmg a character sin generis of productivity, results in a recurrence 
the s^e problem, and shows at the very least that the character of 
necessarily be borrowed from ‘internal’ exper- 
lence. In that case we stiU need to discover how it arises. 

n„£ ™ “O difficulty. We need only take 

movemrnr ' ” points to be satisfied that ampliation of the 

movement mvolves a genuine production. 

a moment when ampliation occurs, there is the appearance of 

Z be a ^ '’y ffic passive object. This 

or it mav he a \ “Mment in space; it may be a forward movement, 
or It may be a change in shape.m 

event- itis^^eZ?^ oppeam as a continuation of a previously existing 
TmS t ZZ ZZ‘ The efsential Lure of 
belongedexclusivdytotheaX“* previously 

3. ^e ano^r^er c c “‘’’“‘“"^'^'deiontothepassiveobj 

object on to STpasXe one is“s ““T- ””” 

transformation of tlus mnv ** somcthmg quite different from a total 

substitution or division, 

such. This is obvions in th "" continues to exist as 

simUar situation is also fm.LT' '“mining and its derivatives, but a 
more puzzling. In these cas '’.'’'^'‘5 “ launching cases, which ate 
movement of the mnfn, “ apparent continuation of the 

seems to bring abont the if” impact, and it is this which 

shown in Chapter VIII P“oemcnt of the object moved, as was 
4- It follows that, at the n,n.e 

douh/e existence, that nF rh., , . "’hen ampliation occurs, there is a 
All these points can event and that of the later one. 

original process develops and'^S^"* '**’ sentence: the 

‘becomes also’ something i-h ’ j- • ceasing to be what it was before, 

“ See Introduetion, p. .f. ’ 

_ “ Thii ij true even in cases in vfh- i. 

■1 sepMled from obicct A (or btSre it ® moving before 

ihcrc IS the appearance of a new evSt ““ained by object A). In this case 
puce at this moment (see p, 71), * bcaujc of the ‘dividing oiT* which takes 
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research, seems a very compelling one, and it is desirable that we should 
pause for a moment so as to think out exactly the degree of objectivity 
belonging to the causal impression.” 

As a preliminary, the first thing which we should remember is at a 
large number of perceptual phenomena do not correspond to the acnon 
of specific stimuli in the sense of being simply their psyc ° 
counterpart. The fact that they appear as they do is con J 

certain coinhinaiions of stimuli which acquire their character ° 
the intrinsic properties of the individual stimuH and from ' 

tion in time and space. It is a well-known fact that these com 
often do not show any observable resemblance to ^e p . 

volvedj and in particular the properties of structural organisa , 

as integration, segregation, ‘belonging to’. ^ ^sual 

clearly strangers to the world of stimnb, which, ^ 

sphere is concerned, is nothing mote than a co cc o 
opetatmg independenUy of one another. In short, the of die ^ 

is to supply arfimpulse which determines 
organism, which then reacts in accordance with the 
of its own functioning in consttuctmg L^“ ommal world is in 
Yet, as Kohler has aptly pomted out, ^ us and 

general much neater to the physii^ wor combinations of 

reflects its properties much more faithfully linting one world 

stimuli, ulthough the latter are the only intermediancs linlan„ 

with the other.'s . . , r immession cannot be measured 

It follows that the ‘objectivity of an ^ - stimuli. Conse- 

by its correspondence with this or that se o ^ instrument can 

quently the fact that in the case of p ys» ^ no ^\-ay implies a 

record the actual ‘production’ of the mo 

lack of objectivity in the causal ‘illusions’ of causality. 

Moreover, the fact that it is possi jjjg movements were 

as we have done in our experiments I question of 

produced independently of one ano e ^ peculiar to the causal 

any ‘real’ launchings or ^ be produced in any ^d o 

impression. We all know that jjncc not only can dilferent 

perception. This must necessarily be s . i 

^.rhaos make dear that uhen I 

..To ovoid all 

speak ot ‘objectivity- and ‘dluf ™ '“.jy „ what “ '^ 5 '“ 

in any 'on“losi‘=d‘ ^ 1947. PP- 

** W. KOHLER, Gestalt 
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tempted to think of the phenomenon as having a unique position 
among the data of experience. There is no doubt, however, that such a 
view 'yo e mistaken, and this is a point which requires emphasis. 

in the farst place, the causal impression shows obvious affinities with 
a vity m other forms, so much so indeed that a careful study is needed 
to distmgmsh between them. 

Secondly, the impression of production is made possible only by 
phenomenal duplication. It is because the physical 
can heT ° ^ ®PP®3rs at the Start in two forms that it 

launchinJTa^- ™ ®'“sion of the motor object’s movement. In 
Dosition of ft, ™ entraining it is seen both as a change in 

active obierf T movement performed by the 

the passive nb' ^ “ forward movement of 

Sanirsb ' r”** “f *<= ““^ve object’s 

foZd it tTb “ « ntore pro- 

change operation which is seen both as a 

(Chapter VIIII °™“f“ovement. We pointed out at the time 

Ss ol!noi^nn'ta“'?^P ‘»ese duplications and the 

csamplcs are comim. r i°'b' ° ^'P^^o'ction, of which many further 

againTse^rSh: P““P“--’ 

phenomenon but an h>>r i ^ unpression is not an entirely isolated 
Moreover?:^ hr^et a‘‘ “? Psychological facts, 

hook, there can be no doubt ° beginning of this 

belongs. The problem nf .b ^ “ general this impression 

place among the whoi ^ causal impression undoubtedly has its 
with the tray in which ' ®'^°“P "P Psychological problems concerned 
percepuons are structurally organised. 

it concerns Ac whdtS^ “a^ed. It is an important one, since 
From time to 

result of your research is to b cFiection has been raised: ‘The 

Sion, a purely subjective crcaSris'l^'^H"'*^?^' “P'^' 

arc subject when confronted with “mu/ity, to which we 

ThU impression is nothing but n “obinations of movements, 

erroneous picture of th^. ^ deception, and gives us an 

u.ovcmcnt,"orZi:I*:„^f''J^:‘^ theprodarnbu of the 

cannot be recorded by my insttum 
TOs argnmenr. aIti,ough it docs “ot'aflect the positive results of our 
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kinetic energy of the ball which is the motor object/® and the impression 
of ‘pushing away* corresponds to the mechanical work done, i.e. to the ex 
penditure of kinetic energy in the displacement of the projec^e. ^ 
Again, since the form that ampliation takes is that the pushing aw^ 
is prolongation of the impacty it follows that it is the movement ® ^ ® 
motor object which seems to be bringing about the displacement ot tne 
projectile; and thus throughout the two phases of the operation 
fundamental unity of the process is maintained. In other wor s 
a conservation of process. Is not ‘conservation of kinetic 
being genuinely transposed, in an appropriate form> to su je 


Now conservation of process is a characteristic of 
sion even when the speed of the projectile is less than 
object Cpp. to8 se,.). In the same way “na™ "taP^cr, 
to take place even in cases where kmetic focrgy cniphasised 

e.g. as a result of friction or lack »f=>"^;X„e^tly occurs m 
once again that this is obviously ^ iapression (p.ioS). 

nature and is also that which gives the cleares of details. 

Similar parallels are also to be found in ® of inertia of 

Thus attention was drawn on p. I34 » the appearance 


the projectile in cases of launching. causal impression is 

There is a further parallel in the f^ ® speeds of the objects 
more pronounced when the difference on launching-in- 

before the impact is more marked (sec c efficacy of 

flight, pp. 69 seq.). This to changes of speed udii^ 

the physical impact, measured m te^ between the speeds at the 
follow it, is greater, the greater the 

. • . . .1,. .nnid of the 


uuw It, IS greater, twe - 

moment of impact. r^rmed in which the speed 0 c 

Again, when experiments motor object, the causal unpres- 

projectile was greater than that o --rios of the speeds were w 

sion appeared only in cases where ® . ^jindde in a remarka c w-ay 

certain range. These limits were (note 8, PP- 

^vith those required by the of ^ 

FinaUy, we saw that the by the mo objcc«- When i 

the relative direction “f*'! P" menJ. ooro^l 

in the case of a simple ‘ 

It u-ould therefore be a out oa p. «0' 

of ‘power to do work*, as «-a» 
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combinations of stimuli give rise to similar impressions, but also simUar 
combinations of stimuli can have their origin in dilferent physical 
conditions (as was the case in our experiments). 

^ Fortunately, however, we are so made, and the world is so made, that 
m normal conditions of everyday life there is generally some degree of 
correspondence between our impressions and the things or physical 
^ them. When an object appears to us like a 

• ^ 2 nd when an object appears to us to be mov- 

nrp ‘ ^ "loving. ‘lUusions* arc relatively rare, or at least they 
ea<jf> vinth ^ practice as one might suppose, considering the 

verv fart tJTt can be produced in laboratories. Moreover, the 

shows that ti, ^ act in a way adapted to our environment 

world and 

docs not^Yr^n'!! gcncrd our perceptions have objective validity 
condition th ^ possibility of illusion, and the fact that in some 

that our causal^inIir^-^^'^**^°^ of causality certainly does not prove 

parallelism between whether there is any sort of 

which normally give rist'toXem 

another. ^ ^ ‘ * ’ ®-®- of one b ill iard baU on 

wrtig™o^“^d?^' stressed here. It would be quite 

only the physical movem^ r ^wer to our question by considering 
something quite other thT'^ ° objects, for the causal impression is 

pointed ouVearherTpp L“ar«rT“” Thus, as was 

special charaacr from til i, ™P“ot itself is an event of a 

properties. One such propet^fa^at'rfl^”^' of view, having special 

ated as the difference beh ^ * which becomes accentu- 

such that there is s speeds increases, and is sometimes 

remember, too, that we lopj.Weshould 

thus perform a quantity of ‘work'"l!f““ projectile and 

given; we have met them contin,.lit*T'''““‘’*“ 

of them arc suggestive of m ^y^ottug the course of this book. All 

»d it is clearlf^LTd ' 

problem. ^ should seek the answer to our 

As soon as we look at thintrs in »k* 

comes obvious. The imprestion 1^“; immediately be- 

of fora clearly corresponds to the 
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In everyday life we frequently come across instances of physical 
causality which are very different from those discussed so far. These are 
cases where the displacement of an object in space does not play an 
exclusive part, and where the events which act as cause or effect, or as 
both, are appearances or disappearances of an object, or changes in quality 
or intensity of its properties. This is what is happening when we see e.g. 
an iron bar becoming red-hot in the fire, the water in a pm beginning 
to boil on reaching a certain temperature, sheets drying in the win , 
or a piece of sugar dissolving in water. All these different kinds o event 
wiU be treated as changes in quality, and to refer to them I shaU make use 
of the term ‘qualitative causality*. . > . 

It often happens, as in the examples just cited, that the action o 
cause is slow to operate. There is a fairly long interval between 
time when it first starts and the time when its effects become * 

In these cases, therefore, there can be no question of the causality ocing 


actually perceived. . „ 

There are many other cases, however, where the successio 
cause and effect is immediate, and the question of the ca im 
arises in the same way as it does for mechamcal causahty. e 
as examples the change in the look of a «»untry ^ rinuds the 
auce of shadows when the sun comes out from bchin e * ^ 
change in colour of a piece of cloth when it is dampe , coffee 

colour which takes place when two different liquids arc mixe , • . 

and milk, or the change in colour which occurs m e 

chemical reactions. , -r ,he Ucht 

Further examples are the appearance and ^app appear- 

whea the button of an electric torch is pressed or r * ntact with 
ance of a flamo at the moment when a match comm “ “ ““““ 
the red-hot embers in a stove, the ^^bndon of the 

sounds by the striking of a bell or a piano key, 
windows in a house as a cart goes down the street actions of a 

In addition there arc many other cases where P > nualiuiivc 

mechanical kind appear on the psychological pkmc h 
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mth f,), ■ OF THB movement 

Sptr f "C" ■ - J— «... .r*. *i-, 

paths of the objects are at rivht / “^^Wears completely when the 

NowitisweUknownthatthesamoh (PP- loi s^q.). 

by a force is zero when th • ° the work achieved 

»g.es to theX:::™ 

of this book, there “ntradictions mentioned in the course 

laws of mechanics and the^nm**'"^ “Sreement between the 

oorrespondence beJelternTT ‘°'P~ 

very familiar with the time.!. • , extensive that anyone not 

eepts of inertia, enerev cons “''olxed in framing the physical con- 
these concepts are simply derivIdftZ th ™Sht think that 

and conversely that the ‘nrn,^ . ®^®^^^aofimmediateexperience, 
impression should be retrar/^ . which charaaerises the causal 
In view of S^ned as something physical. 

lion of causality is as'-^bjeedv??. the percep- 

normal conditions ofevervdav life 1 ^ Porceptions. Just as in 
ment usu^y corresponds^wi* - nhl™?””'®” 
about by It, so the impression ofl “®'’0”'ent and is ‘brought 

umaily nith the work of a mecharpTu'”^ corresponds 

If we want to put this into ever^'f f 

, Pnon not in terms of its nh J ^ language, i.e. to describe the per- 
physical object’ apprehended ““““I content but in terms of the 
' ‘d’ccceptionof iheworkofarrierh^ say that the causal impression is 
movement of a car is the percenr' jnst as the impression of the 

, these chaptL rr^ 



— ^tuionstrationc <mi- . miunaa occnpreseui 

Youstotoffwithanillosion ho aaid, ‘is this. 

objcctiver Th«e „,'"*?’**°P™''o that causal impressions 

' followed in our resets?' i“=hfication for 

-“fi'HS.'P " ■>“1.^ When such med.aoica. 

"hich norm-ilk. causal impression* <• ®.f®mbination of physical move- 

retina, n,c suc£3J™^™l‘!rly it is a physical movement 

81 cs nsc to an impretiion of different points on the 



CHAPTER XV 


Movement of One Object linked with 
Qualitative Change in Another 

It should be made plain at the start that, when movement of one object 
is linked with qualitative change in another, it is possible for a j^ertcctly 
clear causal impression to occur, as is shown by the first three cvperi- 
ments described below. Our most experienced subjects ai >5 absoliUoly 
definite on this point. A causal impression, however, is not tlie 
rule. While it may sometimes occur in the form of lauiwhut^ 
times in the form of triggering, often it is not pi'C.'CUt At KN''\'vVh 
the events there is simple contiguity or iciiqsMAl v\' 

Exp. 73.‘ Object B alone is present, anil is 
appears suddenly beside it, and at Uiis moment H ^ 

withdraws from A for a distance of 5 6 cni. 

I have already mentioned this experiment in 
influence exerted by the amplitude of the j subkvts out '.'t' 

sions of launching were observed by four expcncnced subj.^W 

‘ For this experiment and those wbi^ to appear and 

but, if we use it, it means that when .ut For the speeds orvluwrdy 

they do so by moving up and moving down ^ possible source 

used this is not noticeable, but in “‘‘'^‘“jJ^^bled ui lo nuke ihe oblccH 
vve preferred to use the projection mcihod, 

appear or disappear instantaneously. i,« nroicctors wa* "I* 

To produce the required result, ® beam of h'fiht wm 
teed with a drop-shutter at the l^mt ^.oor »hi^ "TlhenT uii 
It was conneaed elcctiitnlly with the pnsjector A, end . p 

In exp. 73 die drop-shutter wns m „„ fa fOTt of preretor U. 

raised it started projeaor B *b°”^'^cbed the end .piwjr or du- 

and WHS released when ^/SifaS one of me 'jJ^ceni but 

When it was simply a question ^^-jih an object, as wc 

appear, the frame of the dioP-^“““ ,a,|oor or falenmr ^ colotaed 

when we needed to produce a <=ba^/j'Sth two dtircrent norens of eoto 
did for some experiments, it was 

mless it is “dtesw"*^^ Movement 30 on. iwr 
For all expemnenis, ““If^cter; the •P^^-^soecelsioa between the 
coloured circles, 30 ^ ^ was s-ys nw^ jbe ^ ^,.xoodn 

*«., and the observaiioo*dnW‘“ t^ing oo more 
esents was immediate, the m 
p.c. — 9 
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changesj e.g. the appearance of a crack in a vase which has been knocked 
over, the breaking of a plate when it falls to the ground, or the bursting 
of a soap bubble when it is touched. 

Finally it would not be entirely unreasonable to include in the same 
category the cases of propulsion which we examined earlier, on the 
pounds that changes in shape can be considered as qualitative changes. 

s method of classification, however, does not really seem justified, 
smce e causal impression of propulsion, as we saw, is dependent on 
us kiTKmatic character as such, and is directly linked with mechanical 
caus ty in the strict sense, both theoretically and in respect of the 
condiuons m which it is produced. 

qualitative causality presents a problem of its 
1- ^ mechanical causality that 

° servations are not sufficient to demonstrate that there is a 
tive caii^ti^ ™pression, this is all the more so in the case of qualita- 
expcrimentS'on' ** essential to have recourse once again to 

was "f experiments were performed in which an attempt 

in which we ^ Possible to the sort of everyday conditions 

linif ** event to be united with another by a causal 

thcorcticd^d^er perhaps seem rather naive after the 

they in fact bew"?'°i! “ '•>e first part of this book, and 

think, however that ffi'e ' ^ 

they led to faUure we arnn^M ^'‘’‘’“^h 

account as to why ffiis faUtJe oe!^“i 

will be ejLnffie^dffi'to thlferent kinds, which 

finked with the movement “ qualitative change was 

those which plav a mrr ; * ™ object, the movement being similar to 

second group both the chan“e"qu^ "d" 
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six; the other two saw only a triggering. When the experiment was 
repeated, however, even the original four showed some variation in their 
responses. The same experiment was performed with fifteen new 
subjects; the Launching Effect was reported in seven cases, and for the 
remainder there was simple temporal contiguity.^ 

In this case, as in cases of ordinary launching,® the place where object 
A appears is very important. In the last experiment A appeared beside 
B^and in contact with it, on the other side of it from the side on which 
B s movement takes place. If the experiment is arranged so that A 
appears munediately above or below B, the Launching Effect disappears; 
five experienced subjects on whom this was tried had an im pression of 
triggering. 


l^p. 74 . Objects A and B are motionless and 5 or 6 cm. apart. 
A begins to move and goes towards B. At the moment when it touches 
•D, B disappears abruptly. 

A Objects A and B are motionless and 5 or 6 cm. apart. 

R At wlule B is red. A begins to move and goes towards 

hecnni<.e When It touches B, B changes colour abruptly and 

becomes either green or white like A. 

experiments can be considered together, since they gave 
experiment three of the experienced subjects 
for the ^ ® the fourth saw a triggering, and 

for the fifthjhere was o,Uy temporal contiguity. 

drnvp r'Iiv Subjects, five received the impression that A 

six therp ^ impression of triggering, and for the other 

sa there was simple temporal contiguity. 

imoressL^Sa"/!''' “'““^“P^tmtent, three trained subjects had the 

colour’ ’the th ® ® colour to change’ or ‘drove away the red 

colour , the other mentioned only a ttiggering. 

while subjects, two out of eleven spoke of a causal influence, 

wl^ for the nme others there was only temporal contiguity. 

ch^rnS”'"”*'"' 'hose coSted in this 

chapter which gave nse to characteristic impressions of launching. It 

onJ appears to take place befcreTh^rt.*' '’'“■l"hich objcciivcly comes SK- 

said that B moved od aSd tS L„he if""'' " 

impression svas received on^Tby th^^w “ its place. Tht. 

• See cjp. 33, p. loi. .“ojccts. 
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siou was of temporal contiguity without any internal link between the 
events. 

The following experiment is of a similar type to the previous one. 

Exp. 79. Object Bi a white circle, stands out in the centre of a 
large red square of side 50 cm. which forms object A. The colour of 
this square suddenly changes and becomes green. At this moment B 
performs a movement similar to that in the previous experiments. 

When this experiment was carried out witli five experienced subjects, 
one of them had a vague impression that the movement depended on 
or was triggered off by the change in colour. In the case of the other 
four there was once again nothing but simple temporal coincidence. 

The absence of any causal impression in these four control experi- 
ments fully agrees with what we might have expected a priori. If it is 
true that the gamma movements which normally occur when an object 
appears are equivalent to a dilatation, and that those which occur when 
it ^appears are equivalent to a contraction, then in the conditions which 
we set up, and in expts. 76 and 77 in particular, the objects must have 
been moving in opposite directions. T!h^, as we know, is not compatible 
with the production of an impression of mechanical causality (see also 
«£p. 83, p. 242), 

We must therefore conclude that this type of experiment has no 
bearing whatever on the question of qualitative causalior. 

In another series of experiments a visual event, e.g. the movement of 
an object, was linked with a noise. This is at first sight one of the most 
obvious cases of qualitative causality, at any rate to judge from our daily 
experience of the noise made c.g. by the shutting of doors, the falling 
of objeas, the clapping of hands, etc. Our purpose was to examme 
these situations closely^ and we cried out a large number of experiments 
in which noises were made to coincide with visual events of many 
different sorts.* 
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Thus if we take as our starting-point the principles established in the 
case of mechanical causality, and if we assume that the apparent move- 
ments which we are studying play a part similar to that of objective 
movements, it is then possible to devise experiments of a kind in which 
no causal impression can occur. Here are some examples. 

Exp. 76. At the start of the experiment, object A is motionless. 
Then it moves off, and after covering a distance of 5 or 6 cm. comes to 
a halt. At this moment object B appears abruptly beside it at its ordin- 
ary starting-place in the launching experiments. 

This experiment was carried out with five experienced subjects, and 
has been repeated with them on many occasions. The results have been 
very variable, but the most typical one was the impression of a meeting 
between the two objeas. (This result was mentioned by all subjects at 
one time or another; the word ‘meeting* was used quite spontaneously 
by them, and they were in no way influenced by one another.) The two 
objects seemed to them to arrive at the same time at the point of contaa. 
Apart from the impression of meeting, the result most often obtained 
was tliat of simple temporal co-ordination; B appeared at the moment 
when A stopped. The comments which the subjects made seem to show 
that this happened when the apparent movements failed to occur. One 
subject s^d that object B seemed to come out of object A or overtake it 
at the moment when it stopped, although he did not receive any im- 
pression of active expulsion. One subject said once that he had a 
vague impression of triggering, but he was not sme about it. 

Exp. 77. Objects A and B arc touching each other. Object A dis- 
appears abruptly, and at this moment object B begins to move, and 
withdraws for a distance of 5 or 6 cm. from the position formerly 
occupied by A. 

Exp. 78. Objects A and B arc touching each other. Object A is 
red, object B white. A suddenly becomes green; at this moment B 
begins to move and withdraws for a distance of 5 or 6 cm. from A. 

Tlicre was never any impression of launching in either of these 
experiments; the movement of B always seemed autonomous. At most 
a vague triggering was seen by some of the experienced subjects. One 
of them said, for example, Ti is as though A’s disappearance lifted a 
catch, which had been holding B back and preventing it from starling’ 
(i.c. there was intervention by an intermediary object). The last experi- 
ment \vz& repealed with eleven new subjects; in every case the impres- 
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of the object) two observers out of eleven said that it was the noise 
which drove it away^ in case (ii) (appearance of the object) two subjects 
out of four said that the visual event made the noise, and in case (iii) 
(the flickering case) one in six said the same. The passing of one object 
over the other (case v) gave only negative results, and when a noise 
occurred at the time when the object halted (case iv), only two subjects 
out of nineteen declared that the noise had any influence on the move- 
ment! In most cases the reports were either of ‘independent events or 
of events simply connected in time. 

It often happened, however, that an indirect relation was set up 
between these events through a third object acting as intermediary. 
For instance observers spoke of ‘a screen which made a noise as it 
passed in front of the object*, ‘the noise of the switch puttmg the hght 
on’, and *a box which shut and made the object disappear . 

In the light of these results we may wonder whether in the positive 
cases just mentioned (seven out of forty-six) there was genuin y an 
impression of influence. The explanation may rather be that these 
observers were less explicit than the others, and what they said did not 
adequately reflect the impression received. This supposmon seems 
the more justified since in four cases out of the seven in which 
was mentioned the noise was said to ‘bring ^h^^t ^ e visu * 

and this surely makes no sense unless the word noise is a s 
saying ‘the apparatus which makes the noise . ^ 
course we counted as negative, an observer sard (these « 

words), ‘What you call the noise is really the switch, I can 
connexion; the switch causes the object to disappear. ^yneri- 

We decided that the only safe conclusion was to regard these expen 
ments as entirely negative. 

In the following experiments, a second object was m 

Exp. 81. Two circles of light, 5° "^esTo- 

35 mm. away from each othCT. J ^ coming 

wards the other at a speed of 3° ^ experiment the object 

into contact with it. In another vmion of the ^e^en 
rebounds after the impact. In both cases the noise occurs 
time as the contact. 

This experiment was tried on six subjects ascs 

experienced. The results showed co^derable van • 
the events seemed independent, while m ° the most important 

‘produce’ the noise. For present purposes, however, the 
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Before these experiments are described in detail, however, two 
points should be emphasised. 

First, no useful purpose would be served by introducing into this 
experiment a systematic variation of temporal intervals, as we did, for 
instance, in our launching experiments. We should in that case have 
come up against the well-known phenomenon of time-shift which 
occurs when impressions are of completely diff erent kinds. In order to 
ensure a constant phenomenal order of succession, the intervals have 
to be so large that the result is a complete segregation of the two 
events.® 

Secondly, throughout these experiments a remarkable thing happened. 
We had taken the precaution of not informing the subjects what the 
purpose of the experiment was. All we said was, ‘Look at the screen and 
describe everything which takes place.’ Now, with one or two excep- 
tions, no observer, unless prompted, made any mention of the noise! 
When we asked them whether they had heard it most of them replied 
^at they had, but added that it had nothing to do with the visual 
impression as such. We then began the experiment again, the instruc- 
uoas being this time: ‘Please notice whedier there is any connexion 
between the noise and the visual event.’ As we shall see, when this 
suggestive wording was used, the results varied according to the type 
of visual stimulus involved. 


group under this heading a whole series of experi- 
similar results. The visual object was a circle 3 to 5 
Thi» K "'hen it moved it had a speed of 30 cm. per sec. 

"as 2-50 metres. The visual changes, which 
before the noise, were as foUows : (i) the object 
its briphfnf« ' appeared, (iii) there was a momentary change in 
fiv'5 thf nt? S motionless in all these three cases), 

and ” moved Md then stopped abruptly, (v) one object moved, 

and passed over another which was stationary. 

Throu^out aU these experiments, despite our use of suggestion, it 
^ ^ exrcpuon^ cases that observers used expressions implyhig 
that one event hadanmfluence on the other. In case (i) (disappearance 

Ihe -"“VO at the point »hcre 

5 or^t^tlrcK °“' aPPaarance of succession was about 
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of the object) two observers out of eleven said that it was the noise 
which drove it away; in case (ii) (appearance of the object) two subjects 
out of four said that the visual event made the noise, and in case (iii) 
(the flickering case) one in six said the same. The passing of one object 
over the other (case v) gave only negative results, and when a noise 
occurred at the time when the object halted (case iv), only two subjects 
out of nineteen declared that the noise had any influence on the move- 
ment! In most cases the reports were either of ‘independent events or 
of events simply connected in time. 

It often happened, however, that an indirect relation was set up 
between these events through a third object acting as intermediary. 
For instance observers spoke of ‘a screen which made a noise as it 
passed in front of the objea’, ‘the noise of the switch put^g the hght 
on’, and ‘a box which shut and made the object disappe^ . 

In the light of these results we may wonder whether m the posmve 
cases just mentioned (seven out of forty-sia) 
impression of influence. The explanation may rather be 
observers were less explicit than the others, ^d what they said 4d not 
adequately reflect the impression received. This supposi on 

the more justified since infour cases out of the seven m which u^uma 

was mentioned the noise was said to ‘bring abou ^ e ™ 

and this surely makes no sense unless the word no.se u a shon way of 

saying ‘the ap^atus which makes the noise*, to one ca., wto^o^f 

course we counted as negative, an ^ . T can see a causal 

words), ‘What you caU the noise is really the switch, ^ 
connexion; the switch causes the objMt to di«PPt^- 

We decided that the only safe conclusion was to regard these expert 

mcnts as entirely negadve. introduced, 

to the foUowing experiments, a second ob)ect was mtroauceu. 

• . c <0 mm. in diameter, are situated 

Exp. Sr. Two tarcles S'" ’ ’ (.jg^s to move, goes to- 

35 mm. away &om each “tow. ^ commg 

wards the other at a sperf ^ experiment the object 

mto contact with it. In MomK 
rebounds after the impact. In both cases tne 
time as the contact. 

This experment was variation, to some cases 

experienced. The ^ o^ers the impact seemed to 

the events seemed however, the most important 

‘produce* the noise. For present purposes, n 
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point is that for more than one observer the ‘production’ of the noise 
was much more clearly marked when rebounding took place. 

Exp. 82. This experiment is identical with the previous one, except 
that the second object itself begins to move at a speed of 6 cm. per sec. 
after the impact. The result is a Type-experiment of launching, per- 
formed in optimum conditions. 

Twenty-one people, eighteen of whom were new subjects, took part 
in this experiment; twelve of them, or 57%, stated, when we 
asked them specifically, that the impact produced the noise. Of the 
others, six as the result of a time-shift said that the noise came first; 
and from one of them we once more had the claim that the noise was the 
cause of the movement. To eight subjects the events appeared to be 
independent. 

Those are the facts. What is their significance ? The problem re- 
quires close study, since, as will be seen later, these last two cases are 
the only ones, out of all our material on qualitative causality, in which 
the wording used by observers gives any ground for believing that there 
is a genuine causal impression.’ 

Before we reach any conclusion on the matter there are a number of 
points which require to be taken into account. The fact mentioned just 
now, that there was in general no spontaneous mention of noise, is 
certainly significant. It shows that for the subjects who were not 
warned the noise and the visual event were not connected. This was so 
in spite of the favourable conditions produced by the spatial and 
temporal coincidence of the events, and despite also the similarity of 
temporal properties, which I shall discuss in a moment.® Since the 
events were dissimilar, a link of any kind between them seemed difficult 
to «tablish. Subjective factors making for integration, in the form of an 
attitude of expectation arising as a result of our suggestions, must pre- 
sumably have intervened and added their influence to that of the objcc- 
* It seems Ukely that there is a comparable situation when the noise is made 
to occur at the some time as impressions of activity, or at the same time as 
unprcssions of causaUty in the uctae-kinacsihctic sphere. 

One of the obsen-ers produced the interesting comment, ‘It was not pos- 
sible to have a causal impression, since what I saw was only an image, and an 
image oniiot produce a sound.’ It nuy be that the phenomenal difference be- 
tween the real character of the sound and the ‘image’ character of the visual 
object helped to bring about the segregaUon of the two events. We should note, 
however, ilut this cannot be the main reason for the segregation, as is shown by 
the bunching experiments which were performed in simibr conditions. See 
pp. 83 seq. 
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live factors. Even so it is noteworthy that the link mentioned was often 
an indirect one (e.g. the noise of the apparatus).® 

The si milari ty of temporal properties plays an important part. This 
is clear from the fact that the impression that the visual event ‘produced’ 
the noise was much more marked when both events were only moment- 
ary, as in the cases of rebounding and launching, than it was when the 
objects stayed permanently together after the impact, while the noise 
was over in an instant. As a cross-check it is possible, in the launching 
experiment, to make the noise last indefimtely after the impact. This 
is done by means of a trembler, and the result, once again, is to favour 


segregation.^® 

In view of all this, one point is clear. In the experimental situations 
which we set up, the faaors of integration operated to link topther 
these impressions of different sense-modalities in a less automatic and 
compelling way than we might have expected. This inevitably ma es it 
a matter of some doubt whether in ordinary life there can be a spontane- 
ous ‘causal impression’ linking up an impact with the noise w ic goes 


with it. ... * 

From the point of view of theory, however, there is a more important 
consideration. To produce the impression of mech^cal 
waa necessary that the events should be suec^sivej imd,as ™ ™ 
case of delayed iaunching, the impression of caus ty ® 
even after an appreciabic time-lag. In the present case, - ’ , 

is required is Sat the events should be 
systematic experiments cannot be performc to es , 
tLe-shifts, a^d we have to limit ourselves 

observers. These, however, leave us in no e 

which involve impact or launching they 

I .► ,^,o^ it Hid not occur at the moment wnenuic 

came too soon or too late, that it Ad i,,tegranon of the 

» Periodical repetition of the This explains some of the 

two events, since it leads to a ewericncc of apparent simul- 

results which can be observed m the . , -jmgrience. See on this subject 

taneity, or what I have called the . simultanciti apparente d’impres- 

A. MlCHOTTE, NouvcUcs Psychologie, Louvairt, I, 1912. P- * 58 - 

sions disparates periodiques, Etuaa ... jjniation in which a momentary 
« This experiment resembles **>6 or a bell. In these cases 

impact causes reverberation in an o.J vet we attribute its beginning to 

the sound clearly belongs to the obl^ iB^. l,„c by the complex 

the impact. It seems, therefore, . it is very ^cly ^t 

conditions of situations in cvery^y » by past experience in leading 

a large port, and perhaps a cruc.;d one. » pleir 

us to make a causal ‘inierprcuuou . 
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objects made contact, and that it was became of this that the impression 
was not really a causal one. Indeed, it is only in cases where the two 
events appear to be simultaneous that we feel inclined to say that the 
impact is the cause of the noise. 

Now in the ordinary way the impact and the noise appear as impres- 
sions lasting only for a moment. When the contact between the objects 
is maintained, or when the noise continues after the impact, it is still 
only the fact that they begin simultaneously which is relevant. 

Yet it seems obvious that the simultaneous occurrence of two 
momentary events must by definition exclude any possibility of a 
phenomenal production of one by the other, for the impression of 
‘production* presupposes an evolution, as was pointed out in connex- 
ion witli the theory of ampliation and also in connexion with propulsion. 
The link between the two events cannot in this case be one of produc- 
tion, but only one of ‘belonging’^^; in other words the noise must 
appear as a property of the visual event. 

If this is true, however, how is it that observers use expressions 
which seem to imply causality ? We might attempt an answer by saying 
that it is a verbal habit, and also that the expressions used relate to the 
physical world, where it is clearly the impact which produces the noise. 
This solution, however, is somewhat simple-minded and not very 
convincing, since ‘It is the impact which is making the noise’ accords 
better than any other description with our feelings about the situation. 

Instead of giving this answer, we should, I think, take into account 
the fact that tlie so-called ‘production’ of the noise was mentioned 
rcgulwly only in comiexion with experiments involving impact or 
bundling, and that it was certainly attributed to the impact as such. 
Now, M we saw at *c beginning of this book, the impact displays a 
dear character of activity; and it follows from what has been said that 
the noise must appear as a property of this activity and must be a 
paru^ feature of ir. In short, there must be a ‘noisy’ activity. If this 
IS right - and I think it is - then to say of an object that it tnakes a noise 
when It st^cs another object is like saying that an object gives a blow to 
mother ob)cct. As was ^Minted out on p. 24, no causaUty is involved 
here. All that the expression implies is a qualification - an account of 


^ ate ptcstut beforc the noise u 
produced, the nmse mmt have a subordinate status in relation to them; it is 

£11^ “* *' *^” aeperimenu the noise nonnally belongs to the 

UDpjct (anu not the other U’ay round). ^ 
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the sort of operation which is being performed by the object that is m 
actiond^ 

» It is interesting to note that among the examples of Wst^ble’^^^^^ 
impressions mentioned by Duncker and Metzger ( . If what^has been 
that of a light going on at the moment when a door “buL ^hat Ms^been 

said above is right, then a causal ■mpmssi™ ® ^ oj,. 

these conditions. This mistake on 

servers and astute thinkers illustrates m a re matters of this sort 

misled by incidental observations, and how necessary it 
to have recourse to experimentation. 



CHAPTER XVI 


The Linking of Qualitative Changes 
in Two Objects 

In the experiments which will be described in this chapter all objective 
changes m position were removed, and as a result, it seems, the ap- 
parent ch^ges in position vrith which we were concerned in the last 
c apmr disappeared alsoj at any rate subjects never mentioned them, 
n t e other hand gamma movements of expansion and contraction 
3gain in some cases, and also stroboscopic movements, as we 


circles of light, 30 mm. in diameter, 
cnouch^i^r ^ other (with an interval large 

are bmh t noticed). Alternatively the two objects 

arc both present, and then disappear one after the otLr. 

to movements occuired. and were of such a kind as 

causalifv ^"7 possibiUty of an impression of mechanical 

sccrcpated ti, that the two objects remained 

tions CThU either two dilatations or two contrac- 

othcr obiecr™*^^* T object appeared to move one way, the 

mtt e?Sr“? ‘*''= ™yi th^y «ther went to 

«cr the oh^ 7 “*“0 At outer times, how- 

conditions a diffe ^ ® figure eight on its side; and in these 

snce or disappetnmce‘of’ 4 TXrh"''^ 7 ‘'' ® ®PP®“' 

cousal imprS, X 

that it indirortiv ..««« ”, interest m this experiment is 

between camma mn above about the relations 

mems might have seemed iikciy “o fa'v “u “““I 

impression. favour the appearance of a causal 

* la this series of experiments ab«„r ..... l- 
pcricnced. The experiments tt«c oerfo subjeas took part, aU of them «- 
the note on p. 231) with both projection method (sec 

shutter. The dro^shutVerTu^^^^ each fitted with a drop- 

operation of ihc fint rdcajcd Uie “ "’“y 

no cither immediately or after an intcr>‘aL 
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Exp. 84. Object B is present, and is motionless. A suddenly appears 
beside it, and B then disappears. 

On this occasion we might have expected to see a LEunctog Effect 
since A, as it expands, goes to strike B, and B, by 
tion, withdraws from A. The actual result, 

different. There is a stroboscopic effect, sirmlar to t ^ 

object in one part of the visual fidd disappears 
wards there appears another similar o ^ . ogiuon. This 

field. In other words we simply sec object B chmg P 

phenomenon continues to appear even when them P 

there is therefore no question of »y „f 'apparent move- 

There seemed good ^Ason “ tope *at ^ „^„tive kind 

ment could be eliminated, and that g . . v^as a change 

could be produced if the onlyvariauonmadmftob^^^^^^^^^ 

in colour. This procedure, however, does 

ing apparent movement, as the foUowmg P . m f B a red 

EXP. 85. Object A. a green clrde, 
drcle A changes colour abrupdy, becommg y 
afterwards B becomes blue. simple permutation 

In a variation of the 

of the colours, A becommg red and B independent 

The most frequent impression^ on f ^ 

events. When there was subjects noticed a dear 

curious phenomenon occurre . . 2 seemed to them that it 

stroboscopic effect involving o y object to the other, and this 
was the colour which passed from o ^ ^ 

phenomenon was apparent ev rt,iour which changed its position 

!„ point of fact it was only the ™ brighter .ban .he red 

and seemed to pass from A to B. brighmess determmed 

and it is quite possible *at Jo marked the usual 

what occurred, since if this diffe ^ of a movement of the 

stroboscopic effect appears, gi S 

object. . . out the purpose of which was to 

A final experiment wM uri’th a dearly marked hierarchy, 

integrate the two objects m a whole ^ ^ ^ 

Exp. 86. Object A ^ drcle 30 mm. m toimotcr. 

centre of which was object Ja peculation of 

■ A similar phenomenon w« Jo 
the microstnicturc of mo ob| 
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A suddenly otoged colour and became green, and B then changed in 
Its turn and became yellow. 

The unity of the whole was so strong here that the observers had the 
mpression of a single object, and as a result several subjects received 
^ e impression that the changes were simultaneous. Increasing the 
n erv ^ serve only to ensure that the changes were phenomenally 
successive; they stiU seemed to be changes in a single object. 

nr^o!!!° examined in the course of this chapter and the 

to brinu eonceived on the same principle. Our purpose was 

events nf ^ temporal contiguity between two successive 

there Wis r Purely qualitative, and to see if 

some sehoolsTflTg?^" “ 

element complete elimination of the movement 

both visual ones'^Th '*'beu the events in question are 

conditions in which ‘ '•* f make us revise our views as to the 

causal impression whicr^'^'*™ is to be found, since the 

causaliw ^ L a wears is clearly one of mechanical 

any kind of causality is r^d T '** movements, while at other times 

movements. Thus'^the 'f Presence of stroboscopic 
remaining from all th„ ^ amount of purely qualitative material 
There are the imoact-nn;^^*’”™'”'’ described is extremely small, 
in particular those in which “P'"™™*®’ W a few visual experiments, 
to causality. ^ gamma movements were not favourable 

experiments were oerfni^^a'’^ eausality was found. Moreover if the 
means of the disc methodi possible by 

way, in spite of the fact that 't Ibe results in any relevant 

don. The main result of re “.“ditally gave rise to a state of expecta- 
between events which woni^'*'*™ ^ strengthen the link 

iinpact-noisc case provides seemed unconnected. The 

iiLstaposition can in this wav^bP'^"'^ example of this. Mere temporal 
saw any instance of its evoIw-n„^^j “ ‘belonging’, but we never 

transformed into a link involving'" j'P'ndcnce’, still less of its being 

tried to link, and whether of the events which wc 

* selected our material more judiciously 
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and made use of what we have learned about mechanical causality, 
positive results would not be obtained. 

In order to answer this question, some 
devised. As a starting-point we made use of the fact 4at e 
impression of launching appears when the “PP™* 
immediately Mowed by the withdrawal °f 

by various means to produce similar situanons in the quahtauve fie . 
The three Mowing experiments provide examples. 

Exp. 87. The two obicixs are ^ 

set side by side on a dark back^m • ^ (object B1 is 

of very low brightness and very d maximum saturation, 

a red of moderate briphmess, ™th almost 

At a given moment object A t^s J jours, object B then in 

B. and there is thus an. approach of me distinctly brighter 

its turn brightens and becomes a pal P ■ j brightness. At me 

than A. Thus it ‘withdraws’ from A the brightness of B; 

first change the bnghtness A 8 brighmess of A. 

at the second the brightness of B g ^ ^l^out 3 or 4 to r. 
The ratio of mtensines .°f ,he time-interval between 

The two changes were ‘“tati^“ > “ ^ distance was a m. or 
them varied in different cases. Theobservau 

The results of this experimmt TOo'objects remain 

tween the changes, and according oh j^orfeontal S.“ But there is 
distinct or are joined topther to form a horiz 

never any causal impresssion. second change follows the 

When the two objects are ,^0 on a lighter colour one 

first immediately, we simply sec judenendent, and the fact that at a 
after the other. The mo brighmess is not even pheno- 

certain point there is equal o ] -g^icntly large time-interval is 
menally apparent. If, however, stages, viz. (i) object A 

introduced, the result is a sequ« ^ ^ uniformity, and (ui) 

takes on a lighter colour; (u) 

object B takes on a lighter js no time-interval, the 

When the whole is seen as a ^ u lighter colour; it 

impression is one of the °b|“ covered with smoked glass whim is 
is somewhat as though « b“‘* In these conditions there 
then drawn back, disclosing observers look at the objects 

• This kind of orge“““°" “mm 
with the purpose of oomparmg them 
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is no stage of equd brightness, unless there is a time-interval, in that 
case there are again three stages, viz. (i) there is a complex figure, in 
which the contrast between its internal parts - i.e. the diflference in 
rig tness - is clearly marked; (ii) this figure becomes uniform and 
simple, and (in) it again becomes complex, displaying a fresh contrast 
sradually becomes established between the constituent parts, 
s c aracter of evolving possessed by the internal structure is still 
more str g in the following experiment, because the integrative 
tactors are accentuated. 


an^n'nfi?’ ^ set between a circular area at the centre 

periphery which together formed object A. 
contact ^ ° figure were concentric, and there was immediate 

A on either side of it. 

rest of thp die ^periment ring B was a dark pink, and the 

same colour ac ^ medium shade of pink; then the ring became the 
Tk Thirdly, Ls. in 

photomet«^^^^ experiment was a Lummer-Brodhun 

rSylJ' cotUd be altered either abmptly 
detail here. ^ s of a device which need not be described in 

made a experiment, and they each 

xs those for the previo'’ustSe«: 

colour were m^rahn" tT"* ‘P™ediate, and the modifications in the 
the whole obiert T„ , ? ! ““Peession was that of an alteration in 

to the other was not i^'eL^Xh^ change-over from one impression 
what difficult to descrih. i, , “ intervening stage, some- 

equality. * certainly not consisting of a period of 

importance, aS°the «S°of*”r *= change-over gained in 

some subjects the whole area sometimes quite clear. To 

which then cleared and discIoser,b““^^“''“'‘^ 
coloured vd which came over the whoS" 

It IS a distinctive feature nf i-k . ’ . 

change, whether abrupt or eiad.' I • “tP™ments that the 

uniformity or deparring/ramh. ““ impression of leading to 

Whether the two obieas wem i 
in a single whole, in neither case 

did the mcrease m brighmcss of one 
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obiect take the phenomenal fonn of an ‘approach’, nor even of an in- 
aease in similanly to the colour of the other. Convetsdy, the maease of 
brightness in the second obiect did not appear as a withdrawal or 
decrease in similarity. 

Yet another experiment was carried out, this toe m the auihto^ 
field, by the use of an appropriate series of sounds. An attempt was 
to prodnce what may be called ‘quaUtaUve movements . 

It is clear that distinctive ‘ascents’ and ‘descents can P"du“d 
in this field by a gradual variation (whether 
the pitch of a series of sounds. This gives an impress on 
viously similar to that given by movement; '“f : 
much closer than in cases of change of colour “ j 

suppose that, atthe same tune as thissOT^to . P ^ 

is produced - first a permanent sound different ^ 

or less extent, from the “o this way, soil might seem, 

sounddifferentinpitchfromitstodnotejn^^ .^Uidrawal’ could 

purely auditory ‘“P'“'‘“"?, ..‘produce conditions comparable to 
tto"' « mL ThisU attempted in the experiment 
described below. 

Exp. 89.* Two notes are sodded “ 

middle C (object A), and the C abo ^ of sounds graduaUy 

moment the E disappears and (S «P' moment the senes stops 

rising as far as the B above the moment when note B 

and Lte B is then heard c disappears m t^um 

is first sounded. ^“Siuous ascent starting from the C 

and in its place there is a q_ 

above middle C and conunuing as tar as p 

. *us two sounds which remam mouon- 

In this experiment there arc thus i 

less’ (i.e. do not change P'to^" . t usual impression is that of 
near enough to each other in pi > makes a ‘jump’; when the dis- 
a single total ascent which at one ^ impression is 

tance between the ‘motionless^so ^ u repeat 

given that the second ascent is uf jiswete noics. a quarter 

. For this expetoem 

?y“me“sTa Stem on 


by means oi a oin** ^ jl,c imciv-* * 

on different occasions, as ^ ^ foiled object B 

\%hich formed object A and that « 
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in a different part of the scale. Thus the impression given in the first 
case IS sii^ar to that of the continuous movement which occurs when 
me la^ctog experiment is performed with reduced visual acuity 
reml'nAr ’/c ' m impression given in the second case 

the sernnH ° ^ ^ ^ Effect (Chapter IV, p. 57). In the latter case 

reneat cither as a continuation of the first or as a 

into the t, ‘f-The motionless’ sounds at the centre fade entirely 
mto the background and have no subjective importance. 

‘rise’ se^^^t owever, the factor of harmony intervenes and makes the 
a"L o?^„i T change of ‘chords’ rather than a simple 

form a ‘whni ’ "a ■ motionless note and the changing note 

mate V -changes. 

any mor appened, the ‘ascent* of the sound was not ‘polarised’, 

The rise is not ™a change of colour in the previous experiments. 

What we wer^f c towards’ the continuous note, nor ‘away from’ it. 
to produce in the ^ “ do in these last few experiments was 

similar to those wWch experimental conditions mote or less 

elterna^TJt 

underlies this imntel • ^ *0 start from the theory which 

Tress»ti7nrr’ 1“ *i^ « what we did. 

ampliation of ^inovemt^*™*?^ causality, as we have seen, is 
movement which bclonv a *'*' extension on to one objea of a 

property? On the face of it th‘ ^ case of a qualitative 

not regularly see Ittrht k • ^ ®^tns by no means impossible. Do we 

on to mmeX tiect^'rf sourcclg. a projector, 

something here whirti ;c • ''isible beam? Is there not 

The quesurn^^hf 

know about percention oP u debatable one in view of what we 
this, however, we tried to n* ^ ^flections, and so on. In spite of 
in which the case that we empirically and set up an experiment 

as possible. ^ nimd would be reproduced as closely 

movements can in cermi^^^ made use of the fact that gamma 
The experiment consisted polarised, 

mmated screen at an interval ® faintly illu- 

18 mm. in diameter, and Cii^ a !««« ^ fentisec., (i) a circle of light 

high, having a base of 20 mm -§ triangle of light 100 mm. 

The apex of the triangle touched the 
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periphery of the circle and pointed towards the ““J 

Lons Se first thing which appears is the arckj ™ “ LX at 
(perform a gamma movement). Next the ““'SK 
the apex and growing towards the base (thus givmg nse to a g^a 
movement Dolarised by the circle and appearmi 



The triangle thus gives the 

light emerging or starting from the circle. M 

screen or drawn on it; its position on the 

the image of the triangle was superimposed on It and hti p. 

Four experienced subjects took part “ d“es not 

results were once again completely negative. The earn 

givetheimpressionof ic/cngingtothecMe but of 

water from a tap. Moreover there is . 'ZeTX “stence 

circleand the beam oflightformasinglew o ew ic ^ does not 

the case of mechanital <ausality. particular place. 

Instead of projectmg the beam of S . .. , ,o make a change 

as was done in this experiment, mother p difference 

in the general illumination. If this is o , . , ^ o^ colour of the 

in the Lults. Any change that occtns “f^^'^SLination. There 
objects does not seem to hepro<iuc€ changes occur in the 

is merely concomitance.® Inadentally, ^pqu^ntly accompanied by 
conditions of everyday Ufe> stroboscopic movements and 

apparent movements (gamma mov^ ^nmetimes gives a semblance of 
displacements of shadow), and *s conditions there is no trace of it. 

causal impression; but in more ^ ^£- ^ number 

Our general conclusion, then, is n g ' case of causality 

of attempts, wc have not been able 


attempts, wc have not oec 

The distinciou between the ^jpect dw 

i a phenomenon of double repr Effect, as it toduit 

_ „,.rv.ir.rationof tnex 


produced by an „>i<in,nierclyclunse >» * ^ ^ of Uie 

too, there was no causiU imp ^yjj 3 aeousIyu> ^.hatioo in colour 

of the iransportingobjea The ap^ cm bje to a 

•displacement' of the ^‘^SlJninauon (cap. 5«). 

which accompanies a osoUatio** of die tian^ 

change in the amphtode of to o^ Biovcmcnl. 

coinciding with an accclera 
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Mong changes which were purely qualitative or were changes of in- 
tensity. ® 

(Chapter XIV) to show that the 
“uld be understood within the ftame- 
workof thetheoryof ampliation.anditseemedmostunlikelythatit could 
Tse, Now it is obvious that in the majority of 

H .7" particularly in the impact-noise ex- 

Mohari^n “toa on a scale, to apply the concept of 

nreLntatm f *^"“''0'' ampliation implies double re- 

sentatinn ™ “'P^'^od only in spheres where double repre- 

chanee of ilf where we perceive change of colour and 

of view hut At first sight favourable from this point 

The direct ^ ^ was no ampliation in these cases either. 

fact that *e'fir«r conclusion, we are bound to call to mind the 
modet th„:gtt w^^:^f*“^ which 

course, the notion of theory of Descartes. Here, of 

explanations, and one “ supplying causal 

coincidence. It was i c suspecnng that this is not a mere 
causality (and mechat,;™! “c Perceptual apparentness of mechanical 

logical basis of the Cartesi'^''''^*'^ constituted the psycho- 

'-artestan approach m general. . 



SUMMARY NO. 4 


Resume of Chapters XV and XVI 

The purpose of the experiments descriW in the 
to test whether it was possible to obtM a in one 

foUowing two sets of conditions: (a) when a qu ^ 

object and the movement of another conoguo t;,ot is immedi- 

succession, and (b) when a quaUtative change m one o ) 
ately followed by a qualitative chan^ m a new y “ impression in 

The results obtained show that there ^ appearance or 

case (fl) provided the qualitative , change in colour). 

disappiaLee of an object (and P^^l'thl “the cCg=s ^ 

This, however, seems to be due to movements), 

pauied by apparent J X in ies where apparent and 

Indeed the causal impression appears y conditions of 

‘real* movements combine so as to ‘real*. This 

direction, etc., as are required whra disappearance of the 

occurs when there is an appears beside another and 

object struck, or when one object suddenly pp 

the first object moves off. ^ events we have made use of 

To link together purely ‘1““““ sudden iUununauon of 

instantaneous or gradual changes ’ another object, variations 

an object by a beam of *‘Sht of a noise at the same time as 

in pitch in a series of notes, ^e p syith no suc(»s, and m- 

a visual event, and so on. These of ampliation, which has ^cn 

deed it is difficult to sec how understanding ofmechan- 

foundtobeoffundamentalimpotOT 

leal causahty, could apply m Ute absence of any indicauon 

We are therefore forced to u not found utffi purely 

to the contrary, that the sshen »>ere arc eombmauons 

qualitative changes, and m ^ . 

of movements or of in cases where ffie oc^^ce 

It should be mennoned, ho» ^ oCacmiry, as m the case 

of a noise coincided wath a ^’^ual experience ofcnma/iv su^ 

of a simple impact, or oould be induced to say that rite 

as the Launching Ellcct, u,c 



^52 QUALITATIVE CAUSALITY 

noise was ‘produced’ by the impact. But this occurred only when it was 
possi ^ e y special means to ensure a close link between the auditory 
and visual events, the result of which was to make the former a simple 
property of the latter. It seems therefore that the application of the 
causal relation to the noise in these experiments was the result, in the 
° of the auditory impression in a visual 

‘’/"lee amcal causality (or at least in an experience of activity 
wHch a causal ‘significance’), a phenomenon 

Chapter XVn ™ which will be discussed again in 




CHAPTER XVII 


Critical Reflections on Different Theories 


It would clearly be very interesting if experim^ts those da- 

cribed in this book could be tried out on children o eren • 
Unfortunately plans for such research have not yet advanced beyo^ the 

projectstage. Ithinkjhowever,thattheresulK whi^wc ea ^ 

throw some light on the question of how the idea o caus ty J 

and enable us to take a definite standpoint vis-i- vis cert^ psy ^ 

theories on the subject which have been put forward. This 
the subject-matter of the present chapter. Philosop 
causality are clearly outside the scope of this boo an 
considered here. 


I. HUME’S THEORY 

It has been generaUy accepted since f isolated 

cessive events given to us in experience are “d P k-j; be- 

from each other, and drat ive have no •expcr.^ce’ of a » 

tween thena. As has already been emph^hed, the results of our 

search indicate that this view is pbon of causality 

Such a claim may seem astomshing. “ “ P .uk have been 
is the co mm on occurrence which wc say it is, o\ _ ^ 

overlooked by anyone of Hume’s the course 

the same inismke been repeated by foUowcrs of Hume during tn 

of two centuries ? This is undoubtedly a pro j^ch a 

It seems certain that Hume did not realise ^2^ point 

thing as the causal impression. His writings ^ ^ 

that the matter does not admit of any doubt.* Now this is 

* It should be remembered that we arc one cvaii by anoihc^ 

idea ofcausality, or in other words with the prro nhilosophical idw» nor 

Wc are in no way concerned with the saentific or pmio«P 

fortiori with the 'principle of causality’. ... die cause of . 

• ‘Motion in one body is regarded upon imp mmost attention, 

another. When we consider these objects jnoiioaofit P«^^ ^ 

only that one body approaches the }^|f to rack ourtflv^ 

of the Ollier, but u ithout any sensible “J*5*^* vr,. can eo no f-irihir in consi 
funiitr tliought and reflection on ibis subject. 
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prising as we might think at first sight, since, as we know, the adoption 
by the observer of an analytical attitude can prevent the formation of a 
causal impression and bring about the complete segregation of the move- 
ments. In the case of tlie Launching Effect this occurs very readily if 
the objective conditions for integration are not very favourable, e.g. if 
the movements are not in the same direction or if there is no hierarchy 
of speeds. All Hume’s psychological work shows that he did in fact 
adopt this analytical attitude and that it was his normal one, as we men- 
tioned earlier (see p. 8), In addition we must not forget that Hume, 
in making his assertions, was dependent on incidental observations, or 
else on rudimentary experiments which lacked precision and in par- 
ticular which had none of the operational safeguards that are indispen- 
sable for psychological research. 

To avoid a possible misunderstanding a further point should be made. 
If Hume had been able to carry out experiments such as ours, there is no 
doubt that he would have been led to revise his views on the psychologi- 
cal origin of the popular idea of causality. He would probably have 
appealed in his explanation to the ‘causal impression’ rather than to 
a It and expeaation. This causal impression, however, would have 
be^ for him, as for Malebranche, nothing but an illusion of the senses, 
as IS shown by his views with regard to the feeling of effort.® Moreover 
It IS probable that his philosophical position would not have been affected 
in the least. 


There remams, however, a further question. If we take it as estab- 
is e 3s I th^ we may - that the basic causal impression occurs 
0 y w en certain mechanical movements are combined, and does not 
^cur m ^es of pure qualitative causality, then the problem raised by 
Uume wises m a new way; for why in that case do people regularly 
apply the Idea of causaUty to qualitative changes , ^ ^ 

'^remise of Human Nature, part III, 

of operation 
The imoulse of one hilf actually, in fact, follow the other, 

foe wZc “otion in foe second. This is 

fowaMimo^sSm^Tv^^ senses. The mind feels no sentiment or 

.■n, 

See also foe passage quoted on p. 7* 

* See note 7, p. 7, and also p. 9. 
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Now there are many cases where a causal interpre^tion must be ^ 

resultofanelaboration,bymeansofreflectioii,onthe atao ^ , 

This is true, for instance, of the relation between t e smvmg 
and the later appearance of the crop, or the heating o ^ 

startingtoboiljandinthesphereofmechanicsitistrueas^ 

of occurrences such as the negative cases mennoned earner - 
struction of a moving object by an obstacle, br ^ 
bounding, and so on. Since causality is not pven ^ Question, 

idea of it cannot be derived directly from the expenen j^pefence. 
Thus the claim that causality is intervening original idea 

an inference which itself presupposes the exis en 
of cause.* , , . -r ransalitv to 

It seems, however, that when we apply ^ as is 

qualitative events we often do so in a jsg experiments.® 

apparently indicated by tlie results of our ^ iocUned to 

These experiments showed that the majority occurred 

say that the impact produced the noise, so o should not 

under certain conditions j and there is no reason unreason- 

hold in a very large number , aualiiativc event occurs 

able to put forward the hypothesis that, w . is urgently 

m certain definite circutnstances. a causal mterpre 

called for. 'moact-noisc example suggests, 

What are these drcumstances ? T c P phenomenal intc- 

as we have seen, that the dcterminmg pp genuine causality 

gration of the qualitative event in an experience of adtivity. 

(e.g. the Launching Effect), or impression of 

The qualitative event then becomes UKcn y 

causality or activity. ,4;fl>rent requirements miut 

For riiis experience, then, of ^ 

satisfied. The first is that he quaUtaiivc event sliould be 

mechanical activity; the second « that me q 

integrated in this impression. ^ ^ umlied m a tay 

Now it seems that these co ^ examp 

large number of cases in c>co 
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sound produced when someone strikes the key of a piano, blows a 
wmd-mstrument, or draws a violin bow across the strings, the sound 
made by m electric bell when someone presses the button, the ticking of 
a c oc w en someone rewinds it, and the starting of a car engine when 
someone^ presses the starter. In the same group we may also include 
vo^ sation, in speech the sounds are Imked with very complex mech- 

^calactivinesofthe tongue, lips,etc.,occurringin the conditions which 

e necKsary or the production of a causal impression. This is true in 
particular of tlie movement of the lips; one lip is continually pushing or 
jessing agaimt the other, and these are standard cases of tactile-kinaes- 
thetic propulsion’. 

it quoted, and in the further examples which follow, 

have 1 ^ observer who is the causal agent. He may simply 

in some or even a machine, engaging 

m some causal aaivity. o o = 

an^e^SiV?.?*^ sphere, e.g. the lighting of 

of a clav nitJ”*' someone presses down the switch, the breaking 
perccivcd^.rru“" '“ge at a fair, a bicycle visually 

pressure on the ^ movement in relation to downward 

someone presses'’a°butt’on. 

whcnaners^' sphere we may mention the impression of coolness 

pe^son^~;Lc^rd:rp^^®°^^^ 

to come to h:md oround us for innumerable such c.xamplcs 

spontancomwfL!d°Mm “usality to these cases quite 
Obviously, therefore the^"'"^ 'wthout any reflection or reasoning, 
the justification for this ^ P®“css certain features which provide 

lundofevemi^Teau?ail“j?™“’® ‘"“tBtation of a different 

in ordinary life, when u.. i, P"'®‘'“P‘'0P=t occurs with such frequency 
our impact-noise experiments “ “"Sing it about in 

fact that the complex tiSim,,’ ’’“wever, lose sight of the 

to integration thL arc the “ft ttcc far more favourable 

laboratory. ^fiaal and simplified condiuons of ihc 

in the cme rf*rbe”°' “'”‘“trity, whose importance \re recognised 
the cas. of the impaet-noise experiments (where what was involved 
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similarity of temporal properties), must constantly 
n of ‘common fate’.’ 


was -r — r- - * 

form of ‘common fate’.’ narf 

In addition subjective attitude must also play a J”; 

We were forced to have recourse to it in our 

C.. - ,1,, .„P«mns we induced m our subjeas a state ot 
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'j intervene in the 


,U — ^ i 

We were forced to have recourse to it m our ^ 

when by structuring the questions we induced m our ^“^leas^state of 
expectarion. Now this factor operates “ "^“^^b'S^eris 

motor activities involved are often volun^ j an example 

therefore something which we deliberately aini a . clearly 

of the clay-pipe, mentioned just novv, l,„e seen 

linked with the activity of P'“^“S “ setting up phenome 

how effective is an expectation of this nm/tun 

links. 


iwith the activity ofpressing^^^^ 

effective is an expectation of this „ puent which produces a 

links. Moreover the result itself is frequen y consider 

strong feeling of satisfaction. TJis is “r, ^ 

how much children enjoy swiKlung 0 g ’ ^ „ed not only by 

ing a note on the piano, etc. Thus the In* is sttcngm 

expectation but also by the ‘law of ‘ . j cotrea, the con- 

U this is so, however, and if «« are far more 

elusion follows that experiences ot Countless numbers of 

numerous than they appear to be at .nmeihing which occurs in 
events are permeated with causality, t 

praaically every situation. .^Pr wavs in which the same principles 

It is possible to think of still fur between a non-causal 

can be applied. If it is true Aat * a chararter of activity 

event and a distinct event which the causal character of the 

or causaUty results in the tat . changes which seem to take 

second, does not this explain w y ^ 

place in the appearance of things are jgjationship with a subjccuvc 

Where changes of this sort ^ » for example), they become 

activity (such as ‘direction cdcv»nU, 

' My coUcaguc ^Uoirwhidi <**“". ^jS'„“ppcar to bcmiisme. 

the good example of movemenu of the re?ce and the persw 

Here, as we know, the norm^ sound 0^ of ‘doub- 

and a dissociation thus similar ^egregauonoj^^^ the 

speaking. A fan^ar is 00 people And it compara- 

Ung* in sound-fUms when ^ jl,e fact that d the importance 

actor’s lip-moycmcnls. In “""SC'S.... »!?S: 


, there is 00 tVrteaf people Ana u 

acior-s np-moven...., 

lirrslrc 'tat .r 


speech and the arrani,w*‘ instance. «* , jjjg 

•This sometimes groun'i.;^^" 

perspective brtasine o'”" 

pression that be himscu J 


S-X-orncrtarbcini. 
khich he sees. 
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enveloped in thisactivityandgivetheappearance of beingamanifestation 

01 It. In Ae absence of this integration, however, the alterations would 
have an objective character even when their origin was really subjective. 

importance, concerns the re- 
cnnf * ^ ^^^^n motivation and causality. We all know how much 
coirfusion there is on this subjea, and how frequently people fail to 

t^cWlf ‘purpose’. We constantly find 

A ‘explanations’ in terms of 

‘efficient’^ * causal significance in the sense of 

aversion ^ clear, too, that everyone considers desire, 

well he that ^ ^£cr as possible ’causes’ of his actions; and it may 
those of 

~ emotional or motivated state - often 
taking it UD n something towards ourselves, 

reason whv oennln art .{ "• surely, is to be found the basic 

some of wUch OMhans ^”’0*'°”^ uf sentiments, 

activity but not nf ^ P'^s^css m themselves a character of immanent 
AuTbi “ '•'« «nse. 

in some cases'* th^t^ requires confirmation. Now 

be difficult to nrn * A ° s^ple qualitative causality, it would not 
wo“b;: ZZZ "rPo*-- expeSnentaliy. This 

understand a «:nTn/.T v, precise terms, and perhaps also to 

physical effect of tlfisactivitv 1 ?“^ immediate 

a note is sounded, the Pluying, for example, when 

the depression of the kev mA “ attributed causally to 

the depression, even thouvh n°°' ™°‘" ‘’"*''''5' P^tiuecs 

motor activity as such that 'th " « is precisely from this 

in this the result of refleainn uharacter comes. Should we see 

factors of organisation oner,,^'* fcusoiung, or is it the effect of certain 
to say, but many indica/ons Kem‘'l '' 

tion is the correct one. ‘'’ut the second supposi- 

Before this discussion of * 
words should perhaps be said asT * 

characters of necessiiv a a bearing our rescarcli has on the 

cnaracters of necessity and umversality. which are normally attached to 
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the notion of ’cause’. As for 

up with necessity. It seems that ^ spend 

Sion as for any other phenomenal link, v.^ever, does, I think, 

no more time on the matter here. Our of necessity, 

enable us to make a number of suggestions 

or at least of ‘apparent necessity’. psychologists of 

It should be remembered, first of and others) have 

the Gestalt school (Wertheimer, Kohler, ^ of taking place, 

emphasised that, when certain processes are halted, or if 

they ‘require’ to be continued in a ’ a feeling of deception, 

their direction suddenly changes, this pro u die case of 

surprise, or displeasure. This can be se^ traversed by an object, 
rhythmic series, melodies, the shape o jj^gyenient when the object 
and even in the case of a simple, fairly rapi . when the process is 
in motion suddenly ceases to move. gjjjs satisfying or normal; 

continued without interruption, the doubt also applies 

it seems to develop ‘according to pl^ ♦ . one of the characters 

to the experience of causality; and t^» P ^ simple impact m 

which differentiates it in such a cl^ ^5 difficult, however, to sec 
which the moving object comes to a and an inviiauon is 

here a genuine necessity; it is ^ 

neither an obligation nor a decree of • g^^ation of Hume s 
Very long ago aaparede ’ Huina supposed, ihcrcpcu- 

thcory of causality, that, contrary to j^blc for establishing the 

tion of cspericncL is by no means 

necessity of a link.’ Thirty years later. _ 


’ oi a linK.' j — - 

laparede wrote: ^ necessity apP®^ * i n, ,t, 

■ ‘My Lim is that the ,f Uic child is ’^= 

encounter of the associated 
stove or is clawed by th® * 
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wating for repeated experiences to convince him that the stove bums 
and the cat daws. Ail that experience does is to destroy this relation 
of implication when it is shown not to be legitimate. Implication is 
thus a primary tendenqr.*® 

^ ‘ until expericn^ has taught him the contrary, 

CO e imagine that the colour black is not a necessary attribute of 
cats, as It is of crows, coal, or coffee?* (p. 103). 

If we were not i'sposed, in meeting an object for the first time, 
o tegar its qualities as necessary attributes, how should we know 
how to behave when we had to deal with it the second time ?’ (p. 104). 

i he necessity of a connexion thus tends to appear at the very 
Starr (p. 105). 


vAthr.^^^^^ expressed m these passages cannot, I agree, be accepted 
** difficult to escape the impression that 
entered inm fh passed outside the limits of psychology and 

tionandfh t P^cularly when he speaks ofimpHca- 

own research interesting to examine to what extent our 

his thesis In th- * accepting or rejeaing the essentials of 

launching anH t I™a whetiier our experiments on 

difficult to civ/” '“tung present a character of ‘necessity’, it is very 
usuallv answer Indeed those to whom the question is put 

'hey see no necessity L 

is that such nnH crsi, u “ nnniore necessity here than there 

or that the light should betvs^lSi^ om ^ 

the question'’hls”btM baSl” “ suggests that 

^ y P^*'* rather, not properly understood, 

p. 103. He deanes tIienoti^**Df Kundig, Geneva, 1934. 

importance, in the foUowine he attaches considerable 

phenomenon is thought of as cJv ^ t ““plication consists in the fact that if a 
also be thought of as given Th ®t^other phenomenon will necessarily 

thought of as being necessarily ™ *roplicadon a certain object or event is 
another. Thus quality is 

effect in cause, consequence in motivl^ wntained in objects, cause in effect, 
to say that A carries along with it implies B is 

tively we feel implication as an intSf of B.’ Later he says, ‘Subjec- 

^ t^uon as an internal comtraint' (pp. 107 and 102). 
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since the observers arc clearly considering only the total action as such, 
i.e. the whole operation of launching or entraining. Indeed this is quite 
understandable, since the most striking charaacr of the experment is 
precisely that we are present at a single operation f 
about, it is true, by the co-operation of two actors, but w'* ’ 

A, playing the important part, while the other, ° ^ ^ urines out 

aAr fseeop 72 141 and 149). Secondly, the demalofnecessity brings out 

which at the start shows no sign of necessMily emg 
If, however, we ask the quesdon from the 
happening at the actual heart "„„prising this opera- 

and ifwe ask about the appearance of th ran be described, as 

don, it is quite a different maner. The ^^erm ^ 

we have seen, by saymg that *e ^ and B which is corn- 

carries 0# object B; it is A which does ^ exercise! a comtrdnt 

pletely inert. This amounts to saymg something 

L B. The change of posidon of B is ''“mTs U a 'neces- 

■forced’ or -imposed’ by A. In arises as a re- 

sity’ for the change of posiaoa of B character is clearly 

suit of the blow which it receives ro ’^pgjiujents with cases in 
apparent when we compare the iy g.g.asaresultofintro- 

which the movement of Bis made spon of impact, or even with 

ducing a sufficiently long interv at ^ Triggering Effect, 

cases where B’s movement is necessity in the logical 

We are not concerned here, o ^ * suppose without absurdity, 

sense, for it would be perfectly , jq happen, that B could set 

even if it had never in bv A. It is rather a 

off c 

offact, , X-— 
of necessity’ but one which i 
ter belonging to it. , . ^ occur in a single experience. 

This cLLer of ‘necessity , fuUy confirms the some- 

independendy of any repetition, jjjg jjjatter. 

what bold statements made by a^„„,„amt is also found “ ^ 
It goes without saying ^“tother compfction. I « de^ 
^tr^g Effea. but hem spensable 

that in this case object a >»" departure ol u » 

1.1 j In nther words tne since at each moment 

able to advance ; m otner ^ movemenr, 

condition for the continuation 
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of its advance A occupies the place which B has just left. This necessity 
IS a logical one, provided we accept the postulate of the inipenetra- 
ihty of matter; and there is no doubt that perceived objects possess the 
character of impenetrability from the phenomenal point of view.” 

The observer, it is true, does not think of all this at the moment when 
he sees one object push another away, nor does he make explicit to 
s that the Entraining Effect involves the successive occupying 
by the two objects of the same positions in space. In spite of this, how- 
ever, there is m the pushing something intrinsicaUy necessary, which 
imposes on It a character of coercion which is even more marked than 
that occurrmg m the case of the Launching Effect. Undoubtedly we 
have here an example of that strange ‘intuitive logic’ which plays so 
arge a part m the solution of ‘visual’ problems and in a general way in 
, ‘’c "'fr . '“^“Standing of which Janet speaks.'* 
j ^ ^ ^ pointed out, however, that the necessity in this case 

noes not indicate a relationship paraUel to that expressed by the laws 
with impact of bodies, for it is concerned only 

movement on the part of the motor object, and 
object moved t * ““'I'l'ODS determining the displacement of the 
exoIicittiM ,1, " doubt because of its lack of 

special charUroTSbmty!-''*'’" “ 


supports this view. When w evidence, some of it very curious, which 

might be thought capable -f® conditions which a priori 

common result is that a ® penetration of matter, the most 

slides behind or in front of structure is established (one object 

transparent. In other cases th^ front one sometimes seeming 

against which the ‘matter’ of object acts as a real barrier 

ing the obstructing bodv as it oWeet accumulates, instead of penetrat- 

It is only in very special condition'rfh^* ® example of microkinesis, 

duplication such that one oiecf r.F « * perhaps ( ?) obtain a phenomenal 

objects at the same time. ^ matter can seem to belong to two different 

Sec note 3, p. 5. 

coimexion with causalitv^see recall what was said earlier in 

to the displacement of obiect ^ha^’acter of ‘necessity’ belong 

course of certain combination® ^ displacement occurs during the 

normally occur only when bodi?® “mv^ents, and since these combinations 
fairly widespread paralleUsm betweS^h contact, there is clearly a 

ationof themechanicalIaws?eSgS^o^^^:-".°^ Zll 

that the charaaer of ‘necessity’ it follows 

before it is possible to Ae 

govenung these events to be known. 



I- general, then the r 

constraint; and it i«j a character of necessity 

P^ely mechanicai ^ is not limited to 

^WcharelinJ^edyjj . , ^ ^tends also to the qualitative events 
causality) (see p. za^ constitutinginstanccs of qualitative 

the cat is ner}inr.c\ ^ earlier, of the child being clawed 

Bede’s suggestion 

have as its primarv i ^ c^^gement of our experience does not 
cPihe same sublet result the establishment of necessity by repetition 
^ust be continffe *he contraiy its result is to show that there 

a single experie of the variability of the observed data. Thus 

a necessary 1’ could lead the child to beheve that there 

the object b‘ his own act of pushing and the displacement 

thoueh h hand is touching, but he will soon notice that, 

of his blankets, a similar push against the 

''’hi then ^'h move the cot away. After many later trials, he 

Pt<sh is f ^0 able to di^erenu'acc the conditions in whicli the 

ht hy the ‘necessary’ displacement of an object and those 

attached * ^ occur. From this time onwards necessity will be 

realise f ^ selective way to certain conditions; thus the cliild will 
is Co f that the character of necessity applies only when he 

rented with objects apparently segregated from iJicir surround- 
> as a bail, a rattle, etc. 

rn short, the chief result of the repetiuon, or more strictly the 
.^Cumulation, of experiences which arise in more or Jess simdar condi- 
“01^ is that we can make precise the condidons in whidi events occur 
having the appearatice of being determined by their antecedents. 


One final point, on the theoretical side, requires to be stressed. Ail 
^at has been said confirms once again, in conformity with Uic whole trend 
of our results, that the Entraining Effect and its immediate derivatives, 
the different types of propulsion, arc not only the most frequent forms 
of causal impression found in ordinary life; they ore also the most per- 
fect or complete ones from die point of view of structural organisation, 
and those in which the cltaractcr of necessity is the most marked. The 
Entraining Effect is thus die baste form of the causal impression, while 
the Launching Effect is only sccondaiy in rciadon to ir. This conclu- 
sion is completely imdcrsiandabic if wc refer back to what was said in 
Chapters VIII, IX,and XIV. Takingintoaccount all the data mentioned 
in these chapters, wc arc finally led to regard the Launching Effca as a 
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modified or inferior version of the Entraining Effect, differing from 
It 0 y in that it involves (i) a stopping of the motor object at the moment 
w en t e two objects come into contact, and (ii) a dissociation between 
t e movement ofthe motor object and its position in space, as has been 
explained on p. 135 and following. 


2 . MAINE DE BIRAN*S THEORY 

^ of the idea of causality presents greater 

1 ^ ty we raise it in connexion with ‘internal’ experience. Research 
in t s case is very much more difficult, and cannot be controlled by 
sys tematic variation of the experimental conditions. 

mce our research has established the existence of causal impressions 
Zrl 1 experience, it foUows that internal experience is 

or the only possibfe source of the idea of causality. We can press home 
he ermasm further, however, and ask ourselves to what extent this 
“Psiving rise to the idea of causality. 
whel?r‘a a question of fact, viz. 

nerience nr f * “usality develops in the child from internal ex- 
penence or from external. 

activity ‘ioubt, as has been shown earlier, that our own motor 
impression when^^h ^ voluntary motor activity, can give a causal 
chanee in an pvr ^1 of h is to bring about a mechanical 

animal movement, but mus't J " ” 

which a certain kind of sttuama7® “ 

It was nnt tn ^''^n'ral organisation is set up. 

‘internal exDen>nr™'^c'™^ of this kind, however, that supporters of the 

to them actually exclPdcTin 
of external expLeut^" 

de Biran, the classic authonL ^ Aocordmg to Maine 

characteristic of voluntary mn™ 

constituted the Type-ex 7 eriencn“u«."“ 

an extern^ effeof ^d “"“Ponds to the produedon of 

ponents, for saying thattheefforttoo* ^ Engel, one of his op- 

a part in giving us the idea of forar^”=?,r'";f i'e 
will rnnc;H«*r/.ri Will as such, nor the 
„ „ niotivation. Again, Biran’s ‘effort* implies 

p. ac3. 1. s„ O. MaomiBH. op. ci,.. pp. laa and lay. 
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nothing arUnous; it is only ‘the initiating of a movement experienced in 
the passivity whieh this initiation encounters’. The ‘passivity’ to whi^ 
he is rcfetrmg lies in the ‘mass of resistance’ formed by one’s body, m 
the resistance of the bodUy organs which occurs in the form of muscular 
sensadon.'” 

Biran’s view is dearly stated in the following passage; 

‘Effort, willed and immediately perceived both in our deternunmg 
of it and in the aedve movement itself (a phenomenon of consaous- 
ness perceived as an effort which necessarily displays the rause 
producing it) is a single fact composed of two elements, a smg e 
reladon with two terms, neither of which can be separated from 
the other without changing its namre, or without departing fto 
the concrete to the abstract, from the reladve to c a so u . , 

considered in the soul apart from its effect, reso ves m o j. . 
absolute force, an idea of quite a different kmd, and one wtah 
cannot be primary. Movement considered 
organs, in isoladon from the will which makes i a 
actual in it, is a physiological fact or a sensauon ^ ^ ^ 

there is nothing aedve in it. In speakmg of e in 
between two facts but between two necessap- elements of the ^me 
fact - 1 am simply stating the primary fact of consciousness, 
than that/” 

It is not my intendon here to go afresh through 
in Biran’s argument; other writers have done ^ whic/our 

ready.'” My purpose is simply to mdicate the contr 
own research can make in examining this <1"““”' . j 

In this connexion our observadons on auto-locomonon 

of some interest. , j; , voluntary 

The ‘primary farf corresponds “ ‘Us-ssmg 
movement ‘in the air , movement of th y • i feature, that of 

such movements we said thattheypossessc a 

immanence^ corresponding to the jomt ope .-t .f ^ ijiub or the 

microkinesis and the change in -nove- 

whole body. Now immanence is not only a teatur 

>• See p. 203. atrainst the immediate apperception 

0 Binm is here replying to “eJf'SJ’K end movement. See Oenwet 
of a causal link between wiU m its . „ of this book. 

Clieiries, p. 236, and also the passages P' 

« See in particular L. bbonscHVICG, op. ai. 
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ment, but it also occurs in reflex activity. The difference between the 
two consKts m the fact that voluntary movement involves the elface- 
mento t e ^ y-objectinsuchawaythatthereremainsfromthepheno- 
mend pomt of view only a ‘pure* immanent mechanical activity, i.e. one 
m w c ere is no longer an object performing the movement; and 
t is this actiwty which is attributed to the ‘I’ which takes the place of 
the hmb or the body.« 

imman^^ doubt that Biran fully realised that this character of 
all tb present in voluntary motor activity; this is clear from 

wLff nature of the 
primary fact’, e.g. the foUowing: 

it *a not one that comes to man from outside; 

t is the immediate product of a force which is his own and innate 

bWt e f ’ H characteristic is that it is determined 

itself imm?A “ ‘•etermined in this way, it perceives 

ducesl^htr determining and in what it pro- 

together form th indivisibly linked 

So" ” ' f“<‘“'ental relation or the primary fact of con- 

itseU-''coSdous*w felf5r Perceives itself in the effect, which is 
which it producL’2‘^ perceived only in the muscular sensation 

nectcdaccidenru! Peers, two specifically different modes, con- 
relative bv its nat^’ ^ - one and the same acuve mode, 

two constitutive t"^' ™ ^ cannot isolate one of its 

O constmmve elements without annihilating or destroying it.- 

impossibiUty of isoknie n ‘Pr'™ry faa’, on the 

and on the immanence of Ae character, 

expressions which he uses h^ea^\“ 

ours, I do not think there e i, * metaphysical flavour than 
Now It IS at thi’c _ . . “''UViiy. 


Now it is at mis point hr particular tiiat our own experiments seem 

ice pp. 201 SCO.: the whnir. of <-1, 

discussion which follows. Cehapters XII and XIII are relevant to the 


’* M. F. MAINE DE BIRAN. 0«xiirarf r*i. •• 

“ Quoted from L. brunsch^J^c P* 

“ Quoted from o. madinifb ^9- 


» Quoted from o. madinier on ' ' 

of this book. ‘ “‘**^*3*50 the passages quoted on p. 
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to me to be of interest es far as the present discnssion is concerned The 
phenom en al character of immanence is not, strictly spetog, 
perience- of causality. That at least is the f “eri- 

emerge from eapts. 65. 66, and 67 (the ‘caterpdbr frog expen 

menG- see pp 184 seq.). The distincuve impression of hve movemmt 
rS;.:ed out tote quaUtatively ,SXg 

obtained from experimenG on launchmg and “dutog 

propulsion). It may perhaps be diought 

use of an argument from the VGual pcrcepuon 0 perceptions 

criticise Biran’s theory, but we must not orgc jj. pjpyes just 

are very dosely related to the ‘primi^ of the 

as we move when we do so volunt^y, m animates 

caterpiUar appears to be the ori^ o of voluntary move- 

it,'t so it is the T- which is 'f^oIunGry action the object 

ment. If it is objected that m “=^™omtaes our conclusion 
perfonning the movement disappear , nhiect oerformmg the 

rather thai otherwise, since the pr«enc= 
movement seems favourable to the cans 1 P 

If we take all this into account, we "^'j^^^f^pse froL the 
sceptical as to the possibiliry of deriv g ^ ‘given’ there, as 

‘prLary fact’. It seems certain that >' ‘ character of 

ipmd^rM" — -- 

and that the impression of immanence would be said, 

a causal significance. To such an extcn ^ except by saying that 
that we cannot adequately describe “ prfmJIns. Only by 

the animal itself produces the the fea^es 

expressions of this kind is it possi from that of an inert 

wWch differentiate the movement or an object 

object, e.g. a dead leaf which we object. Does it not 

which we see launched or rood’ as being causaUy 

foUow that the ‘given’ is automaPcaUy understood 

determined ? . verv different from that 

This way of looking at thmgs k. “ ® ^ j as a datum of 

of Biran, since causality is no lonpr “ jfrpg „ which causality 
experience. It comes nearer to Kant s view, ^ 

See p. 198. See Chapten III and W. 
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must be considered as an a priori form of the understanding which 

somehow ‘informs* the given.*® 

As we have just seen, it cannot be denied that to put into words 
the impression of immanence wc find ourselves spontaneously using 
expressions having a causal significance, and that these expressions are 
immediately accepted as adequate by the observers to whom they are 
proposed. This occurs, so it seems, without any systematic analysis 
emg made, i.e. without the observer being expressly aware of the 
presence of different movements (microkinesis and change in shape, and 
atation-contraction and forward movement), and without his being 
aw^e of the necessary link between them in virtue of which one must 
evo e t e other. If all this were made explicit, we should clearly arrive 
by rcHeaion at the estabUshment of a causal link. This, however, pre- 
supposes an intellectual elaboration which is certainly not performed 
observers are generally rather surprised when their 
, existent® of a microkinesis and the distinction 

^ change in shape, or to the difference between the 
u that of forward movement and to the re- 

nrNM to be still more sur- 

such ofthe existence ofa distinction and Other 

shane nf u kinaesthetic microkinesis and the change in 

forms ^ ° ^ during the course of the movements which it per- 

start causal significance, then, are forced on us at the 

Justification is made expUcit. 

limited to theV^ ^ niatter which raises difficulties. Nor is the problem 
out the other examples of it arc to be found through- 

me cases, viz. launching and entraimng, in which 

iWs book, since it acrount of causality has been given in 

simi^ from the phenorSnal philosophy. His position is 

he claims that causality can n^tK to that of Hume, at least in so far as 

the sphere of internal exocrienr,..^^ ®veti in external experience nor felt in 

forward the psychological then™* this he is in effect simply putting 

false - of a simple causal w«tch all our observations have shown to be 

gtven. ‘igiuncance or an ‘interpretation’ superimposed on 



MAINE DE EIRAN’S THEORY A7I 

a causal impression arises, clear, genuine, and unniist;*able, and the 
idea of cause can be derived from it by simple absttacnon m )ust the 
same way as the idea of shape or movement can be derived from the 
perception of shape or movement, (ii) There are other cases, vb. im- 
manent mechanical activity, which give a vague impression of pr 
duedvity’, and the corresponding idea can sundar y e 
them by abstracdon. To avoid aU verbal 

it needs to be emphasised that the ‘producnvity m *ese « ve^ 
different from the causal impression; and the rarrespondmg P 
cannot therefore be identified with that of causahty. 

This being so, it is quite logical to aUow that the 
in the strict sense forms the basis on which the ear y 

cause is founded, and that, once acquired, this Idea 

out further consideradon to the case of immanen 

ofthequaUtadvelikenessbetweenthcphenomena. T 

necessarily have any significance as regards orig ’ . young 

possible that the idea of vague producuvi^ should or.se >n ^ ^“”8 
child before that of causaUty; but even rfthis 
still be the genuine causal impression which gives its full meanmg 

everyday idea of cause. ‘primary fact’ 

In short, it seems cettam ^^„^f^®soin,hLtrictsense. 

cannot be regarded as the source of th ,o confuse immanent 

Biran’s mistake, as we said in the Introdu ’-....ofcausality which we 

aedvity and causaUty, and to suppose from this fan. 

apply to the fact of unmanent motor activity, on account of 

He was led to adopt this view because ^ 

its quaUtative relationship with significance; and, as 

interpretation, to invest what we see with 

Bnmschvicg aptly puts it: r 

‘We see here the lack of a what is 

making a distinction between what is discovers and what 

im^d in them, between what empmasm discovers 

rationalism infers.* ^ ,t,-. 

Biran’s theory is vulnerable ^mre'^of causaUty, 

voluntary movements did consunitc a yp ^ ^ saliiy to odicr 

** The same is no doubt true of ^ tl activity. See p. 199- 

cases where there is an impression ol tnon-iuuAA-. 

** L. BRUNSCHVICG, op. ciC, P. 4®* 
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how and why should the idea derived from it be applied to the data of 
external experience ? The solution put forward by Maine de Biran, as 
we saw in the Introductions was to allow the existence of a transference 
achieved by means of an ^initial induction*."® Now our results do not 
appear to be compatible with such a view. If it were correct, it would 
seem that events in nature can at the very most take on a causal ‘signi- 
ficance which is simply attached to or superimposed on the given, and 
that the phenomenal charaaer of the given is not altered at all. 

There is another theory which is perhaps not open to this objection, 
the well-known theory of Einfuhlung (empathy), in the sense given 
to this word by Lipps in his writings on aesthetics.®® According to this 
view a sort effusion lakes place, through assimilation, between internal 
experience and the data of external experience, a projection, e.g. of our 
own feelings on to others or even on to inanimate objects perceived 


op”c™^ ^ ^ ‘S’Milfer [petwrss ChoUies, 

invariability, and the unity of the primary personal cause 
derivatives of this primary fact wiU necessarily 
wifhfMit For example ... no passive modifications can begin 

nep ftf attributed to a cause conceived after the man- 

tn induction which carries the causaHty of the self over 

Jp no TOnnexion with the judgement of similarity founded on the 

Ld f?r external experience. Thus it is with reluctance 

‘inducting’ t. ^ord that I use in this newpsychological sense the word 

that mav ® different meaning in logic and in physics. However 

in our spneJKii-^ certamiy that an external movement or a passive modification 
act of win chance event which we do not produce by an 

infallible anH^ have begun without a cause - this certainty, I say, is as 

derived • ir i pcTsonal causality from which it is 

bv its cAnSract ptovcd or justified by the thesis, passion manifested 

oy us wntrast wi^ action’ (p. 248). 

consdou^s^* ^ logical necessity but what he calls a ‘necessity of 

ter^U^y of consciousness: movement felt and in- 

thc selfwMlh^ Vu® o^er cause except willed effort or 

which begins foutcfdVihe ronsequently any change undergone, any event 
every effident cause a cause (not-self) which makes it begin . . . 

nature essentlallv m the physical world, is an immaterial force, having a 

:r different from its effect’, etc fo 

can be ^ account of Biran’s views in a few lines. They 

if we take into account &amwork of his whole philosophy, and only 

faa’. The above fj^damcntal r61c which he ascribes to the ‘primary 

a genuindv however, arc sufiBdent to show how far he was from 

rarefied atmosnhere *he extent to which he was living in the 

” TH lTpp? T I "}®^Phys»cal speculation. 

*“• I-IPI’S, Aesihettk, 1903-d. 
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visually; and the result can be a new character in the way in which the 

objeas appear. . . , . 

Yet if we invoke this theory to explain the origin of the causal im- 
pression, there are a number of objections to it. The most obvious is 
its uselessness. Our research has enabled us to demonstrate the existence 
of particular impressions of causality in the field of external experience, 
and in addition to explain their distinctive character, our sta^g-pomt 
being the actual structure of the perceprions concerned (whi* m ^ 
cases involves ampliation of the movement); it wo seem 

that any Other hypothesis is superfluous. j-„„c«;hiVh 

In addition tWs theory would not fit with the precise findmgs w^ch 
we have been able to make as to the conditions 

or not the causal impression appears. Why shoul e ,, -needs 

be dependent on the speed of the objects, the 
the length of their paths, the rclauve ^y 

length of the time-interval at the pomt of imp ’ , . . 

should progressive changes of™ . 

a::So“\U.o,these,u^^^^^^ 

^SrwTn^^ferp^sp^- 

If that is so, however, one of two dungs mu ^ 

ter is precisely that of case what is it ? What is 

result of projecnon, or it is different, m , h, resolved into a 

this remarkable kinemadc ,j,hich has the privi- 

simple experience of successive movero , ^ 

lege of evoking internal causal activity 

addition, why should this happ«? voluntary momr 

Then agam, if we suppose that the combined with 

activity, new difficulties arise. way. How is this pos- 

visualimpressions,itmustberepr<^u<^ -nnditious which effectively 

sible ? Can it appear independently o ^ ^ possible, 

give rise to a voluntary intervennon ... sunply to the causal 
why should the result of the fusion character, so that the ob- 

character, and not extend to the vo chasing object B ? 

server has the impression that object “ fundamental objection 

In the last place we should bear m nuud the lunu 
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to Biran’s theory, namely that the ^primary fact* is an experience of 
activity, not an experience of causality in the strict sense. Once this 
is agreed, it becomes clear that voluntary motor activity, if projected on 
to what is given visually, cannot pass on a character which it does not 
itself possess. 


It should be added that the majority of the observers who took part 
in our experiments on causality felt themselves entirely ‘external’ to 
what went on in the apparatus. They considered themselves simply 
as impartialwitnessesofa causalacdvityof a mechanical kind, which was 
taking place in a purely objective manner in the physical world. 

This is not always so, however. Empathy sometimes occurs in the 
case of observers who are particularly inclined to it or are by nature 
especially amenable to suggestion. We have here a fact which is all the 
more interesting in that it enables us to state with a high degree of 
precision what is involved. 


When they see a launching or an entraining take place, these observers 
ec m their limbs - in their right arms, for example - proprioceptive 
impressions similar to those which they feel when they themselves carry 
out the same sort of task. In addition they identify themselves to a greater 
or lesser extent with the motor object, in the sense in which a spectator 
at a football match or in the theatre identifies himself with one of the 
performers. I shall not discuss this sort of projection here, but it is 
important to note that it seems to be «)ncemed only with tactile-kinaes- 
euc causal impressions, with mechanical causal activity and not with 
yo ^tary intervention. Thus if we take into account what was said 
m Chapter XIII, it is useless to look for the explanation of the causal 
aracter of visual experience in this proprioceptive impression, since 
character in the tactile-kinaesthetic field raises 
• ^ ^ f same problem as its appearance in the visual field. As there 

end ^ 5'®^son why impressions resulting from stimulation of the 

Do«;iV muscles, tendons, or joints should be in any privileged 

wc sup” compared with other sensory impressions, it seems likely, as 
both Sw 'bat the solution of the problem is the same in 


Not onlv *bus require to be put in exactly the reverse order, 

of empath* • ^ causal character of our visual impressions not the result 
empathy th* contrary it is very probable that where there is 

which bdon ^P^^cd by the presence of the causal character 

gs to Visual experience. Indeed we may reasonably suppose 
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that it is the similarity of structural organisation which makes it pos- 
sible for this visual experience to evoke the proprioceptive experience 
and to integrate itself wiUi it in an overall eaperienee of a mixed 


kind. 

This brings out once more the inadequacy of trying to explain certajn 
characteristics of visual perception (their spatial appearance, t c pre 
scncc of optical Ulusion, etc.) by appalling to the intervenuon "^0^ 
activities; these attempts wac very numerous at the time when the 
cult of ‘motridty’ flourished in psychology. The prinapic 0 exp ana 
was often more obscure than the phenomena which it was suppose 
be elucidating, and in any ease it itself required to be ‘explamed just as 
much as they did. 


3. THE WORK OF PIAGET 

It would be very interesting to take '"■jfa of ^Sity 

reseateh on the origin and development of the cM s i 

and submit them to a detailed aitical examination “ however, 

conclusions drawn from our own work. Such m c 

would be genuinely useful only if U led to fresh 

could be obtained by applying Irf’^thodiffer- 

systcmatic plan of experimentation in which there gur „50ajoh 

entpossible varieties of causal impressionindieated by oimo^r^ 

M attempt can be made h- "^’’Tk mo^be 
visionally the sort of way in which Piaget s w ‘f. j attention 
preted if his ideas and my own are to be bt““8 ' “ V investi- 
L be called to the main points of contact between the two mv 

gations. 

The research carried out in X Adifand that they 

connexions are formed very early in the lil stimulus- 

arise as a result of his activity.” Now it is 

conditions which lead in the adult to tac c- before 

of causality (in particular in the form of prop i , j-tion of one 
birth, and tL what is involved here is “^"Jlvements 

partofthcbodyonanother,orelserclatioiis P ^ 

of the body and the movements of ob) stiniulus-conditions 

is also obvious, however, that the presence o 

■■ j. piaoET, ra. Child's ComnuaiontifReoIxy- I95S. P- 315- 
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gives no justification at all for asserting the existence of a corresponding 
causal impression, and that this can arise only when a certain degree of 
maturation is reached. Moreover Piaget constantly and rightly empha- 
sises the parallelism between the evolution of the idea of causality and 
the general mental development on which this evolution obviously 
depends. In particular, in this connexion, it seems that a dear segrega- 
tion of impressions corresponding to the ‘cause-movement’ from those 
which correspond to the ‘effect-movement’ does not occur at the very 
earliest stage of life. On the contrary it is probable that an extreme 
syn^etism (i.e. an undifferentiated blending) holds sway at this time, 
and it is no doubt correct to conclude that the impression oi immanent 
motor activity provides the first datum of experience as regards all this, 
n passing, to avoid all misunderstanding, it should be made dear that 
we are concerned here only with the actual impressiony and that this does 
not necessarily go pari passu with the conceptual idea of the ‘self’. The 
ear y world of the child is on this view a world essentially ‘immanent’ 
in the sense which we have given to this word: and this fits exactly with 
the views of Piaget. 

“ fix with any degree of precision the stage 
a w ch inunanence is made more complicated by the appearance 
Of causal impressions in the strict sense, i.e. when there is suffident 
se^egauon between the impression arising from the movement of the 
mo or ^ that corresponding to the changes which it produces; 

nor is It possible to say exactly when ampliation occurs or the pheno- 
menal duplication which characterises the causal impression. It seems, 
owever, at this must happen during the very early stages, i.e. during 
St two or three months of life, if Piaget is right when he says : 

"tf stage, that is to say from the 

th' ^ c can operate with his hands, the chil d nsps his power on 
data^ ^ u wmtructe a large number of causal rdations between the 
cliKin X ''^^hin his perceptual field, we are forced to the con- 
som(» during the first stages the subject must introduce 

of assimiLfior’^2^ cognizance which he takes of his activity 

which hpf ^ should be emphasised that this segregation is a property 

^r^Jot organisation of the actudsLe- 

> t t It does not necessarily involve a conceptual dissoda- 
** Ibid., p, 227, 
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non between the ‘self* and thc*extcmal world’, and perhaps not even any 
dear differentiation on the phenomenal plane between the charaaers 
of intemality and externality. The causal impression is reduced 
to the impression of one event producing another, without *e nature 
of the ‘producer’ or the ‘product’ being made precise m this respect. 

The appearance of the causal impression does not necessardy seem 
to depend on the permanence of the objects, in ® sense, a 
nence which betrays itself in the behaviour of the 
which have disappeared (e.g. in looking for them, etc.). “ “ causal 
length of time of permanence needed for the f 

impression is not more than the duration of the expen . . 
that is required is that the object should P«'“l^” 2 ss m 

operation, and particularly when it changes from Mg 
moving 0^ vice versa. What happens to it before or after « ^P"“’ 
as is shown (i) by the fact that in the 
when carried out by the disc method, the ob)e«s ^ 
ness and disappear after the action, and (u) by e 
possible to suppress the extreme phases W 

from which A starts and the place where B arrives) without the impres 

very early, according to Piaget, and he ng y suggestions of 

view as to the part played by habit m forming 1,:^^ rails to mind 

eausahtysheistacl^ed instead to an interpmtat.onw^A'^^^ 

the views of Maine de Bhan.- «= 

ever, in that for him, strictly speaking, amounts to 

‘prhU’ faa’, but only of ‘efficaey’. In his terminology this am 

‘The production of results must therefore be fdt 

lon^g die feelings of desire, effort, expectanou, etc., wbicn p 

their appearance ’ fed the same 

‘The infant of one or two months • • * certain action 

impression, although to a differ^t degree, put matters 

ends, without his knowing how, in a certam r » - tension, 

in a different way, that a 5 

expectation, desire, etc., is charged wi , . u Vi innir 

r ,n affective order, which belong 
This recourse to phenomena of an 


'* Ibid., pp. 222 seq. 


»* Ibid., PP- 227-9- 
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rather to the sphere of motivation, is characteristic of the theory which 
Piaget offers, and it is not surprising that this should have been so. 
t IS now clear, however, that the dynamic character of the causal impres- 
sion may possibly be derived from an entirely different source. 


The later stage of the child’s development is indicated by the estab- 
hshmmt of ‘secondary circular reactions’, i.c. visual-motor co-ordina- 
Uon. IS stage lasts from about three months to seven or eight months, 
t s nme the child is certainly interested in causal relations, and is 
etter a le to separate out an action from its effect; but the cause 
apparent y still remains the personal activity of the agent, while the 
effect is identified with the phenomenon perceived.^s 

ne point in particular should be noted in this connexion. Piaget lays 
p r 1C ar stress on what he calls the ‘phenomenahsm’ of causal rela- 
appears even in the very early stages; this means that 
of thP activity of any kind on the part 

siirh ori^ events appear in the form of ‘effects’ of 

Thi« I'e though there is no internal relation between them. 

^ strikingly by his observations, and is apparently a 
the cflc#. of infantile mentality. Now although it is difficult in 

we saw in ® 2 u t to establish such links between disparate events, as 
this ra o^oxion with the impact-noise experiments, it seems that 
probahlvT'^ with surprising ease in the case of the child. This is 
encv in tin ^ inability to segregate and to a very powerful tend- 
We n! syncretism. 

causalifv'^A ^ result of this that impressions of activity or 

what has h a much wider sphere than might appear from 

event occ ^ surlier in this book. Indeed, whenever any sort of 

if it occn*^^^-^ conjunction with a motor activity, and more especially 
movement. with a causal activity, such as propulsion 

S obllw " ” the hlankcts, Ln. pto- 

ones, there will present, even very weak 

integrated in tl,. evmt in question may become 

large amount of impression. This may explain a 

‘methods of mat* which Piaget refers to under the heading 

the chUd give rise interesting sight last’, such as those which for 

oneself uowarH.*t . j between bodily movements (e.g. ‘arching 
„ 1 production of this or that external event.i® 

'lid.. PP. aap seq. and aqd ,eq. .. 



THE WORK OF PIAGET 279 

Another interesting fact which seems to emerge from Piaget s work 
is that the first external objects to which the child attributes a causal 
power distinct from his own are human beings. This must undoubte y 
have some connexion with the fact that there is a sunilarity between e 

character of motor immanence whichaccompamesthevisualperceptiono 

other people’s activity and that which accompanies the tactile-kinaes etic 

perception ofone’s own activity. Again, according to what Piaget e eves 

he has estabUshed, it is when other people display activity that there 
are the first clear indications that the child is familiar with the process o 


triggenng.^^ 

When ihe chUd grows older, and it becomes 
questions, the causal explanations given by him to some 0 ® ^ , 

mena which he observes still carry clearly the stamp 0 s 
experiences; this is seen, according to Piaget, in the ar 
‘animistic’ character of these explanations.^® Here, too, ^ 
mentary processes investigated in our own work sugges 

of interpretation can easily be introduced. 

ArtifidaUsm, i.e. the tendency on the part of cM-l^en to 
their own activity is responsible for producing every^ *__arinn This 
the physical world, could be explained by excessive “ ^ 
is lidouhtedly what happens when children Java *= w^™ 

illusion thatthehcavenlybodiesaremovingwhenthey along’ “ 

position, and claim that it is they who are moon go ^ 

k shilarity of direction and speed ”f 

to link them in such a way that the movemen bv walking, 

forms a unitary whole with the causal impressions 

Another faaor which probably also intervenes in activity 

relationship, mentioned earlier, bctvrcen motivano 
{i.e. -effica^’ in Piaget’s language); and it may events 

of this relationship the child is led in some case . It should 

outside himare the result ofhisownvmhesottosooj^th^.^^^^^^ 

be made clear, however, that ‘efficacy , accor g , some- 

far from being a basic ‘given’, is only a secondary product. 


” Ibid., p. 262. -vnlanatioiis, mention sho^d 

*• While we are on the subje«of ® S cSs Conception of 

be made not only of Piaget’s work, and ^ engines de 

in particular, but also of H. WALLON , u, Chapter 2, ^ 

Chez I’cnfant, Presses Univcrsitaircs dc Prance, 
causaliti’. Sec also note 16, p. 13* . I930* PP - 73 

*» J. PIAGET, The Child's Conception of Causaiity, lya 
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thing which results from the closeness of the link between the desire 

and the causal impression proper which accompanies or succeeds it. 

The a nimi stic* tendency in causal explanations has been the subject 
of vigorous discussion in connexion not only with the thought-processes 
of children but also with those of primitive peoplesi it is therefore worth 
recalling what has been said during the course of this book. There is 
nothing at all surprising in the fact that animism occurs as often as it 
does, so long as we bear in mind that the character of immanence is 
regularly found when we perceive movement or change in shape in physi- 
cal objects - clouds, for instance, or the current of a river, waves at the 
sea-side, smoke and flame, and trees and leaves when blown by the wind. 

There is a further interesting point in this connexion which has 
arisen as a result of our research. The subjects in our experiments had 
an amamg tendency, in describing their impressions, to make compari- 
sons with human or animal activity. They continually used the words 

t is as if , , ,» We may recall some typical examples mentioned in 
conn^on with the Triggering Effect (p. 121), and the same thing can 
^so be seen in simpler cases. Thus when there was an approach 

0 owed by a withdrawal, one observer said, ‘It is as though after being 

reumted they had quarreUed and one of them went off again’; in an 
experiment involving pursuit one observer said, ‘It is as though a 
po ceman was running after one of the students and caught hold of 
B^k' T launching people sometimes said that A 'gave 

a cm the pants and sent him flying’ ; in experiments of entraining 

1 was regularly said that object A ‘took B with him’ or ‘carried him off’- 

rep^ of these expressions is so frequent that it must be 

gamed as something to note and indeed of considerable interest from 
social psychology. Even if the expressions are 
ment«5 tt, ^ ^ clearly marked similarity in the combinations of move- 
such ’ still arises as to why people feel the need to m^e 

with to produce such interpretations in connexion 

correctlv^°°^^^^ which they have often just described perfectly 
dicse nr ^ objective terms. One cannot help thinking that if 

®dults evoke comparisons of this kind so forcibly even in 

viouslv 1 mentality, whose world is ob- 

comn"^^ differentiated, there is probably something more than 
scheitutic which operations as 

^eha>^our h * experiments can be compared with human 

rings out the close relationship which exists between all 
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forms of phenomenal aetivity. and also emphasises “ 

activity serves in some sense as a prototype or a 

should remember, too. as has often been pomted out 

book, that human aetivities.both eausal and othermse, occur far mme 

often in our experience than any variety of physical activity 

in the inanimate world. 

An intensive experimental study of 
doubtedly enable the work of the Geneva “ ^s neceSary, 

completiL, perhaps with a few minor 

however, at this iuncture. to stress a very importan p observation, 
ology. As a result of the remarkable ot^uu; 

Piaget has succeeded in calling certain special 

which must almost certainly regar e of making an 

features in the child’s thought-process, -g- to new situa- 

interesting sight last’, ‘the appUiation o _ _ , ^ ^ end so 

dons’, the ‘search’ for absent objeas, the oossesses certain 

on.« Now even if this behaviour show « legitimately 

ideas at the time when he m^es use o . acquired, 

infer from this the precise time at whi ^ example at 

which may weU be at a much earher stage, i n . ^ ^ „ay 

random, when a baby seems intennonally P ^ t^ody 

that it falls when he lets it go,“ it is ^ P .yjtg complex 

falls when not supported. But whm -Lmnon of rku x® game 
psychological processes involved ^ mulntude of further 

perhaps develop much later and depe ^ jjjgj the intellectual 

discoveries. Moreover it seems to me ^^ jjjpjgccs of behaviour 
powers presupposed, according to Piaget, y ^ required for 

are already quite far evolved in comparison example, among 

awareness of simple cases of ? TnVeering Effect. The behaviour 
others, occurs in the case of the SS »»ictence of a knowledge of 
which constitutes the first cvidcn<» for e someone else’s 

the Triggering Effect ““8^^ the conditions in which the 

lips to make him sing.'** Now if we think ^ conditions 

original impression of mgprmg ‘ ung child whenever an 

arise again and again in the life of .iQ^er approach movement. 

abrupt movement of retreat follows a mu Cbapier HI* 

^ mxoBT. 

Ibid., pp. 274-5. ^ 
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1’ therefore, that the first ‘idea’ of triggering is very much 
earher than the appearance of the behaviour in question. 

clearlv “tidftion for genuine progress in these matters is 

whfch of a system of more sensitive criteria, a system 

imnrMs' ^ a ° possible to reveal the presence of typical causal 
rSrn'’' r a*"^ combinations of movements simUar to those 
would nr, a^'^ found to be fundamental in our work. This, however, 
Childs hph ^ ^ ^ altogether microscopic analysis of the 

constantiv “^“ried out continuously. In any case we should 

which em ogamst the difficulty of distinguishing behaviour 

SiaviourTt Of causal impressions from 

or as an a^^ “'"P'^'od as a reflex, an instinctive reaction, 

as an acuon m response to unconscious conditioning. 

4 . the apparent ‘sources’ of the emotions 

duction of^rii^ be^e” brief mention. We spoke in the Intro- 
produce their rmne cco emonons and the events which seem to 
desSSdlLT''““; '’y '“'b events is often 

l"hoffi?b^r„^H^rP!^“® of causality.^ 

nothing to do with'ffi'*- however, that this problem has 

aroused; ffie isme ifn ““‘btions in which emotions are 

state devcloDS under * Pbc^orcoal one. When an emotional 

consider for the mnrr, “once of factors whose nature we need not 

of being intrinsicaUy '^PP‘:‘‘rcnu 

phemmenon which nmu r defimte phenomenon, and it is this 

p™™"- 

on these occasions the™ ^ therefore to exanune whether 

appear in such dreumsta^®'”™' impressions and why they 

like all the rclation^hS*"'*^!,^ regarded as functional relations, just 

aompressL '"•hdran-al, pursuit, passing over, overtaking, 
in an object (viz. the srin P^^^ these, emodons are changes 

C*ject, and thev arise i occurring as a function of another 

fonrn. ® number of qualitatively different 

cred from this angle emotions acquire their full sigm'ficanee 

** See pp. 14-15. 
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in connexion with behaviour, and it is easy to understand the essenu^ 
part which they play in social psycholoff. In addinon, hoover, *e 
present approach supplies a methodological pomter, suice 

question ofwhethertostudyof emotion could be helpedby^rf^^^^^^ 

obtained in connexion with the perception of kmemauc funcnonal 

Approach seems all the more i-^tificd 
marked similarities, as has often been pomted out, be 
and movements. This is exemplified by some of our “ 

talking, and in particular by our very use of e wor idioms, 

‘movement of the soul’. Besides tlm ^ ^emhelmed 

e.g. ‘I was struck all of a heap , It jtoi me p ’ ^ .jt 

by grief’, ‘I was transported with )oy , I am Py ^ ^ meflot’’ ‘I 

me to the quick’, ‘It crushed me’, ‘Itgol nte down . repulsive’, 

am hursui with enthusiasm’, ‘I feel ‘^rosvn^’^ 

*I am with grief’. That is ar/rocw , . • .jgjj^ficance; 

and many others. All these terms not ody a« a to once 

in addition they clearly unply tnechan^ acti . J' field, 

again the important part played by ^mor character more 

and they are evidence that the emotioiB *’ mechanical 

or less similar to that which appe^ ■“ ° ™ mean, of 

causality, especially of the propulsion tjqjc. whole pheno- 

course, that this motor aspect completely exhausts the whol P 

menal character of emotion. , . ^ to answer 

If this general point is agreed, the I, possible in 

becomes precise and definite. What it amo ^ discover stimulus- 

connexion with the motor aspect of the emotion . igdcc, would 

conditions which, in the light of our nr at least the appear- 

account for the appearance of a character ? 

ance of other functional relations of a m becomes the more 

We should note at this point that the pro ^j^Q^ons undergo 
complicated as a result of the evolution w ^ a result 

during the course of our lives. Such cyo utio ^vhich some events 

of ‘conditioning’ (i.e. transfer of . qj ori^ally possess), 

acquire an emotional significance which cy reactions under ihc 

but also through the inhibition of extenm emotions arise and 

influence of education. The amditions m ^ altered that it bc- 
dcvclop in a fairly dviliscd adult arc o ten s such as those 

comes difficult to determine to what exten 
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earLrTlIr*'i-L first fidea’ of triggering is very much 

earher than the appearance of the behaviour in question 

clearlv condition for genuine progress in these matters is 

which wraiiA s system of more sensitive criteria, a system 

imnressinns a ^ d Possible to reveal the presence of typical causal 
which hnv combinations of movements similar to those 

would uTh T in our work. This, however, 

child’s heha™ ^ ^ altogether microscopic analysis of the 

constandv '“ried out continuously. In any case we should 

which Eenn' i"^ “Scmst the difficulty of distinguishing behaviour 
bltiom wh-t “f causal impressions from 

or as an aaio ' ™ interpreted as a reflex, an instinctive reaction, 
as an acuon m response to unconscious conditioning. 


4- the apparent ‘sources’ of the emotions 

duction of ffirSffik bln^r spoke in the Intro- 

produce their arm emoDons and the events which seem to 

desc^L events is often 

l“hoffi?b “^A® .”P’^“® P^“““ of causality." 

nothing to do with^th'^' however, that this problem has 

aroused: the issue i ' “fijcctive’ conditions in which emotions ate 
state develops under ^ Pficnomenal one. When an emotional 

consider for the mn i. of factors whose nature we need not 

of being intiinsicau7lhffie'd‘ldr'^7^ f appearance 

phcnmicnm which prXe^s to phenomenon, and it is th! 

or arouses bad tpmn*. P*casure, or pain, provokes disgust, 

examine whether 

appear in such dreumsa^^'*'™'' impressions and why they 

like aU the relation^hkh''wjN^ regmded as functional relations, just 
entraining, approach “ P" ““idered, such as launching, 

compressing, tractinn* t Ptinuit, passing over, overtaking, 

m an object (viz. thf* these, emotions are changei 

and they arisr* • ^ occurring as a function of another 

forms. ^ ^ kirgc number of qualitatively different 

m this angle emotions acquire their full significance 

** See pp. 14 - 15 . 
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causal character, and since there is this clear comparison 
and emotions, this justifies us in supposing that the same 0 s 
emotions also. Again, as we saw in the Introduction, it would seem 
from the expressions used to describe the links between ^ 

the events from which they arc derived, that these are 0 
different kindsj and, since this is so, there may weU be some 
functional relations of a non-causal kind, which likewise are comp 
with the links found in the affective sphere. 

In this connexion we might think for examp e 0 a c ^ , 

impression which we have frequently met in the course 0 0 * 

that of ‘coming from. ,.*or‘arisingout of.. .*«-cxpr^ 

reminiscent of those indicating ‘origin* in the case 0 ® ® renuinc 

worth w hil e examining whether this analogy is ase 

similarity in structural organisation. « vicnfll im- 

This organisation can be clearly indicated m ® ^ . j-enuire- 

pressions, as can the conditions in which it occurs. ^ . should 

mcnt is that if an object is to be seen to ‘arise out of pother >tjhom 
appear in meuenJ ciose beside it, 

therefore be preceded by a phase the character of a 

“’,s ^ “ 

•nie same seems to be true whe^ 

of Its context; it too appears as a ... movement, has a 

it originates, and which for that very reas » vvhich is stable or 
definite tendency to become attached to ^ tendcncy> 

at least has been stabilised. If we accept that t ^ 

may it not be the case that, when an to ensure a link 

the appearance of another event, this is s of ‘arising 

between them, a link which then ncccssan y 

out of ? , -mnrecisc and tentative 

This is clearly only a hy^thc^-b'‘^ “V fanciful. Morc- 

onc which considered in isolation sccn» so account for 

over one could easily think up many o cr > which they 

possible types of link between emotions an moment as incon- 

relate, but^eh sugsesuons OTuId remam for the m 
elusive as the one which I have just made. 

... 1. c sAUrAro.op.ai-tP-*^* 

**Sccnotc3,p. i67iC*P*95C"PP^‘^*^'^ 
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implying causality are not the relic of phenomena which originally 
appeared in a very different form from that which they assume later. 
We must also take into consideration other aspects of the total state of 
t e person - feelings of pleasure or displeasurcj and, in man, his ‘mental 
attitudes , such as consent, opposition, etc., when integrated with his 
emotions - which as a result of their character of ‘intent’ perhaps play 
a part m connecting the emotion with its ‘source’. 

However that may be, it seems that, at least in some cases, the actual 
con tions in which motor reactions characteristic of the emotion 
we op are of a kind to give rise to a genuine causal impression. Thus 
en a person suddenly pushes his fist in another person’s face, and the 
second person makes an instinctive withdrawal movement, we find a 
situation quite similar to that of the Launching Effect. The fist of the 
nhipr^ constitutes object A and the body of the person attacked 
1 performed by both parties are more or less in 

f ^ ‘tontiguttyj they are in the same direction, and the polarisation 

ofthe second IS clearly inverse. 

dravral mm movement of the fist and the with- 

since Itina. should be integrated in a causal impression, and, 
emotion of f nnpressions constitute an important aspect of the 
attacking movement produced by the 

so clear^n ^ents to which the emotions belong do not have 

r&Son they go some way in that 

flash of lishtn^* 1!” of country is suddenly lit up by a violent 

-“give rise ,0 a reaLn of rLeat and 
do in exD movements may play a part in this case, as they 

there is a suHni!! possibly something similar occurs when 

between the evol “°tse. Again there is an undoubted similarity 

dovl“en,TaT“l^:•^^ 

movement in tht* et climax, and the impression given by 

flic kinacsthetic rca«ir,n''**'f MorcovCT the course of the emotions and 
puttem as the ‘mnv audience take on literally the same 

It would be 1 1, ">0 propulsion variety ? 

■n aU cvcnts*Tvhich? "> ‘O' to discover ‘movement’ 

•flat Uicsc events hv e 'motions, for it is only too clear 

“pcct. Moreover ttieans regularly have a ‘motor’ character or 

many kinematic functional relations have no 
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It seems to me, however, that the few ideas mentioned in this section 
constitute in th^ entirety a more serious argument, and that it would 
‘ interesting to make a detailed study of emotional reactions and 
0 actional relations along the same lines as we have followed 

!)!- ^ ^ investigation might perhaps be expected to 

ow some ght on the whole subject of the affective life, which has 

always been such an enigma. 



APPENDIX I 


A Special Case of Propulsion: 
the Trace-making Effect* 


During some further research we investigated a form of causality which 
from the point of view of structural analysis is very curiousj viz. the 
situation where an object in passing over a surface leaves a trails stain, 
or mark on it, or draws a line there. Among examples may be cited the 
use of a pencil and the use of a paint-brush. 

This phenomenon is of special interest in that it must undou te y 
have occurred as one of the original conditions for the invention of witmg, 
while the opposite phenomenon, that of erasing, must necessarily con 
stitute the experiential basis of the various methods of cl eanin g. 

For us, however, its chief point of interest lies elsewhere. It is e 
only case which we have met so far in which it would seem possible for 
the causal influence to bring about the creation or destruction of matter. 
Now such a case is likely to raise major difficulties of interpretauon, 
and in particular to cast doubts once more on our whole theory o 
causal impression. It was for this reason that a serious examination o 


the problem seemed to us indispensable. , . . t 

When we try to produce the phenomenon of trace-making m s p 
experimental conditions, we come up against a number of c tiw 
Thus the occurrence of a trace always implies that one object C ^ 
itself), while adhering to another object (the object makmg ® ’ 

becomes larger in physicalsizc; and this partem of stimu us mn 
can give rise to an amazing variety of impressions, fjnVrent 

different ways in which the experiment is performed an t c 
attitudes which observers take up. Moreover a trace m e s r 
can occur under two specific forms, only one of whi is 
what makes things even more complicated is that there is a ten 
pass from one form to the other during the same cxpcrim 


goes on for any length of lime. 

1. THE CAUSAL TRACE EFFECT! 
Here is a description of the experiment which wc 


found to be the 


most satisfactory. 

•L'clfct irafiEc. See Glossary. t "npe' ° 
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THE CAUSAL TRACE EFFECT 

Many of the subjects spontaneously ^t-btcsl^ 

or the use of marhing-ink, or made a compans indua-'C, 

When they were then asked whether there -i.mallv'rroducc'the 
they repUed without any hesitation that they saw 

•A,E,rB‘c3meoutofA'life^'0k= 

Of the other subjects, three said - trav'clUng > two 

from an aeroplane’ or ‘like an object f » appear, 

of them gave predominance to B, ^ simply 

expand, and ‘throw off’ A; ^d ® objects drawn on the 
during its journey some motionless a ' jj^perent from ih-tt ot a 
ground.^ All these impressions arc clear y 
causal trace, and will be discussed later. scn’CToI of iho 

When they tried the experiment and as a t»ul' 

wavered between one or other diffcrctce betu«u the 

were able to recognise in a very . ^ results. 

Causal Trace Effect in the father twl'-c new 

The experiment was repeated .'«* “ ‘^“ji.jnns «« “Un.'Ju^- 
and a few variations in the ^ ^ njeor Causal ' j J 

There were six further eases „bjce. B. >'« 

three cases in which ob)ea A one case m 

which subjects saw B dear “r" I" a„J con- 

were independent. It seems th , j- ihc Screen L J. of 

fixating object A, Je slit is reduced to *'5 Trace 

versely that, if the height of favourable to ih 

being the usual 5 mm.). be seen ^ eamal im- 

Effect. This seems quite loS'^. , ,bat there «■“' ..umber 

Having established consider 

pression of to the ”^lly had a s‘0“* 

of special eharaetcristics ‘’'‘“^eets A and B "^“‘^"^ed .be 

r!^ InaUourothcrcx^^t^sc that they of 

lar phenomenal character,^ acainst a ground* . . In 

property of being j some deg"' aolonomy and 

ihdr movement, even appe . jo. B loi . jj become* 
the present ease. UU a Uyer of colour, 

seems to adhere to the bacagw. 



the trace-making effect 

^ ^ square of side 5 mm., placed at the extreme 
O ^ tow^ds the right at a speed of between i and 

length of th^slit"'^ Passes with a uniform movement along the whole 

fo^ct ^ distance of 3 cm., a black strip of the same height 

the 

same sne^H it gradually increases towards the right at the 

of B i<! T c m ° procedure continues imtil the total length 

but A onwards B does not undergo any change, 

reDe^tedC «^°ve. The operation can be 

the end thpr#. Ptnes during A*s journey along the slit; and at 

on the white bS^iS'I*'’’ black rectangles spaced out 

obi^^A at ^ turned the other way, the experiment begins with 

or several hla ^ ^bt> along which are to be seen one 

^cSe B. A moves towards the first 

starts to decreasf >'.““hes it. this rectangle gradually 
finally disannMpjneTr. ^^Sth, beginning from the right-hand end and 
towards the kft ^ A continues its forward movement 

ance ?f “ ? important to ensure the domin- 

starts to aooear reason that its movement begins before B 

Mow it tritt his^yes'as it ^ 

Object of cases the results of this experiment arc dear. 

anTwht to PO'O' like a paint-brush; 

deslray object 3 .1’''™“' “ revereed it seems to erase, swallow up, or 

impression 1’“'* “O doubt that there was a causal 

twenty-six new S “on the trace experiment was repeated with 

which left nn rto.au* aesenbed their impressions in a way 

■spreading a lavernf..- ““long marls’, ‘drawing a line’, or 

“ a ‘hole’ in the hs t*"' sotfnee’. Two subjects saw object B 

hole as it Itf ' A was ‘making the 

went along, as though it was fitted with a cutting edge’. 

J^ay only be concerned in a systemauc 

^^^^*PPcars to be simpler fronf i* wo^ adding that the Erasing 


----cter 01 •object* B) moTTof H: regard to the pben 

-•Akog Eircct with" the 
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2. A Striking characteristic of the Causal Trace Effect is the apparent 
lengthening of B; and it is something absolutely essential, since it is 
the very presence of this ‘movement* of growing, which by producing 
the conditions of an actual propulnon^ makes possible the formation of 
the causal impression. 

The lengthening of B takes place in the same direction and at the 
same speed as the forward movement of A, and the two objects remain 
in spatial contact. On the other hand, the movement of A occurs before 
the appearance of B and is therefore dominant. The result is that all the 
conditions which we know from earlier experiments to be necessary for 
ampliation of the movement are once more found together, that B takes 
on the character of ‘participating’ in the movement of A, and that there 
must necessarily be a causal impression. . . j* 

Again, it is easy to show that the impression of lengthening is indis- 
pensable for the production of the causal impression, since in its absence 
the causal impression disappears. In particular this happens when B 
becomes more than a certain length and the result is the EmaMUon 
Trace Effect (see later), or in the conditions of exp. 95, or again in the 
following experiment, 

l^p. 92. This is the same as exp. 91 except that object B is reduced 
in size and is simply a vertical lin e i mm. thick. 

This experiment was performed with several experienced subjects 
and five new ones, and the results arc in full agreement with the c 
made just now. Some subjects saw a black line appear ‘by chance at t e 
moment when A moved across j others saw this line become detached 
from A at some point on its Journey. In no case was there any pro uc 
tioa’ of B by A, B, incidentaUy, tended to look like a thin ‘object of the 
same kind as A, and not simply like a line drawn on the background. 

The fact that a lengthening of B is necessary if the causal impression 
is to be produced is in full agreement with our theory. Amp ^ 
inconceivable in the absence of movement, and there is thus no means 


* Propulsion Type II. Sec p. 172 and pp. I77 length of B 

It seems from a number of preliminary observations ^ r^iusal Trace 
reach at least 4 or 5 mm., in the conditions of exp. 9i> . success 

Effect is to appear. The length of object A also has some question, 

or otherwise of the experiment. Wc cannot stop here to q 

however, which seems to be connected with the problem of cotu 

of object A's movement and tvith the problem of the ” . lengthening, 

If the height of the slit is reduced, this favours the xmpres 
and hence also the Causal Trace Effect. 



the trace-making effect 

^ ’ °'^ Appears to be an alteration in the background 

itsen, e.g. an opemng cut in it. 

atimulus-conditions which give rise to this 
fuliv ntiA i.- ° possess sufficient data to determine them 

nninr i« M ^ ^ systematic study would be necessary. One 

oftrar-^ Tausal character of the impression 

exD oa ^ “ responsible, since the same thing happens in 

noL^ti/^ bflow). when the result is a simple Screen Effea. This 
this mcf “barest, because the feature is certainly not due in 

nerfectlv rn ^ -i.?™" Effect as such, which, generally speaking, is 
of them sliH™^^^ r conditions where there are two ‘things’, one 

ot them shdmg m front of the other. 

a restdt'oTwU* " common to eapts. 91 and 94, as 

only factor wliiri, character of being a trace. Now the 

■Kent of its own relevant is that B, without any forward move- 

and increases immediately behind A during A’s movement, 

conditions arc ^ ^^Twatd- It would seem, then, that these 
(These are nor f c favourable to a loss of substantiality by B. 
which in this conditions, as will be seen from exp. 95 . 

being a -trace’ isUcking.T*''^ ” 

uncritically ^tuprising, since people are inclined to assume 

obTa “ ‘hat of being a ‘trace’ or a solid 

the objects themKlra ^““’’mauons of stimuli which correspond to 
character’ possessed by a y"' ™®ht suppose that the ‘trace- 
kind to mf>v» ^ penal-Iine arises because the stimuli are of a 

thickness, while th^ ^ ^ without any 

Now iA^ or ^ ^ three-dimensional solid, 

spondinff to the nh;r.rJ ^ quite different. The stimuli corre- 

mcnal character nni identical, and the objects differ in pheno- 

particular kincmatic^systcir^^^ integration of these stimuli in a 

phenomenal pioneer work of Katz on the 

distinction, and thit r ^iours, that of Rubin on the figure-ground 
which were simiNr; ^ kad already led to conclusions 

striking because .t,^ P*’^®ni case, however, is cspcdally 

seems somehow to be fa«or, being of a kinematic kind, 

objects, thin is thr. e external, more contingent, in rclauon to the 
» uwn IS the spatial structure of the field. 
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^p. 93. In this experiment object A, a black square of side 5 mjn., 
IS in the left-hand part of the slit at a distance of 5 mm. from object 
B, which is a red rectangle 15 mm . long. 

A begins to move towards B at a speed of between i and 3 cm. per 
sec. It passes in front of B (as in exp. 56, the traction experiment, 
p. 160), and when its left-hand end reaches the right-hand end of B, 
B lengthens at the same speed as A and remains attached to it. This 
continues until B has reached a total length of 30 mm. (or 45 mm.), 
and the two objects then stop. (Alternatively A can then be made to 
separate from B and continue in movement.) 

In spite of the great similarity between these experimental conditions 
and those of exp. 91, there is no longer any Trace-making Effectj 
usually the impression is one of object B being stretched (a passive form 
of dilatation) by object A. A, as it passes, hooks on to the front end of B 
as in the traction experiment, but since the rear end of B stays stili, it 
appears that B is being stretched like a piece of elastic. 

Thus the pre-existence of a part of B makes for B’s permanence and 
substantiality, and as a result the causal impression takes on a character 
quite different from that of tracc-makiDg. 

Another variant of exp. 91 consists in eliminating the dominance of 
object A by suppressing the phase of its movement which precedes B’s 
appearance. 


Exp. 94. Object Aj a red square of side 5 mm., is present on its own, 
and is motionless at the centre of the slit. At a given moment it begins 
to move to the right at a speed of between i and 3 cm. per sec. 

At the same moment a black strip of the same height, object B, 
begins to appear at its rear end. The extreme left of this strip remrins 
motionless, while the strip itself gradually lengthens towards the right 
at the same speed as object A. This goes on until its total length is 
IS iiim. It then stops completely, while object A separates from it and 
continues to move for a distance of 3 or 4 cm. 


This experiment was carried out with eight new subjects. Six of them 
had an impression of the Screen Effect kind.’ They saw object A move 
towards the right and gradually uncover B, which appeared to them to be 


» The Screen Effect seems to be the non^ result these 
is shown by SampaJo’s research. Two of the new subjects, «d the 

few experienced subjects who perfonned the cxperim^t had the impression 
that object B actively dilated and pushed objew A 

tion clearlv imnlics the dominance of object B, and it reflects a spcasl oosena 
SSd the tnuned ebservet, mutt hevc been favoured 

by earlier experiments. 


p.C— 


It 
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which a creation of matter^ as such, could ever give rise to a perception 
of causality. What is more, it is interesting that the descriptions given 
by observers contain no allusions which can be interpreted in a causal 
sense; they refer only to processes of a kinematic character. Thus in the 
case of the trace experiment no one says that object A is producing 
t e black colour but that it is spreading it or is making holes in the back- 
ground. There cannot therefore be any question here of a creation of 
su st^ce, as^ a superficial study might have allowed us to suppose; 
strictly speaking there is a creation only of ‘movement’.® 


3 - he impression of lengthening, whose importance we have just 
special kind.® It is quite different, for instance, from 
e 1 atation which occurs in some experiments (see pp. 67 and 74)* 
n e case of dilatation the total quantity of matter which makes up the 
0 ject r^ams constant, and the increase in size seems to take place by 
cans 0 an internal separation movement (see p. 198). Nothing com- 
ara e appens here. As soon as B Intgins to come in sight, the end of 
‘stuck’ to the background, and there is then a 
matter, each new piece becoming motionless as 
^ words object A gradually ‘deposits* some- 
^ background, a piece of matter which in its own nature is 


between the impression of ‘unfolding’ and that of 
follnw.-^^ Immediately obvious if we compare exp. 91 with the 
present which is similar to it except that objea B is 


lAorfcmW situation is analogous in that the 

A’s forward niovemenf**^l*“ ^ direction and at the same speed as 

impression of propuSon! appearance of a 

experiment, B°is^nrMAr,^”^"^L die two cases in that, in the erasing 

same status as A rnne beipiming and is usually an ‘object’ of 

don of ‘matter’ there is in this case a suppression or annihila- 

long as it is aCTcArf “^difficulty seems to be created by this, however, so 
combination of » causal impression is produced primarily by the 

There would be nr^rnc not simply by the fact of annihilation as such- 

Effect if this ® difficulty in the case of the Trace-malting 

it docs not. * impression of a g enuin e ‘creation’ of ‘matter’, which 

This effect can Unfolding Effect, of which it is a passive form, 

instance. ^ ® observed when someone suddenly unfolds a fan, for 
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a mere coloured strip painted on the background. This feature of the 
impression was pointed out in a particularly striking way by one 
observer who, when asked in the ordinary way to describe ‘what was 
going on in the slit’, mentioned only object A and its movement, without 
making the least reference to B. When questioned he said that that was 
all that was happening. When he was asked expressly if there was not 
also something black’, he said that of course there was, but it was an 
unimportant detail belonging to the background in front of which A 
was moving! 


This is a striking demonstration of the great phenomenal difference 
emeen the character of being a trace and the character of being an 
0 ject. In addition, the results of this experiment, taken together, bring 
out once more the crudal importance both of the priority of A’s move- 
ment and of A s dominance in forming the right structural organisation 
for an impression of causality. 


4. In spite of the differences between lengthening, as it occurs in the 
race making Effect, and increase in size occurring as a result of 
stretc mg, these two structural organisations nevertheless possess some 
teatures m common, in particular an internal centre of reference, 

IS c ear that any impression of increase in size, of whatever kind, 
resupposes a change in the object in relation to itself; at the very least 
Th'** ^ mcrcase in the distance between its extreme ends, 
witti ^ important consequence which seems to be connected 
an K moving objects. We saw in Chapter IV that 

. ° approaches or withdraws from another is referred to it 

to cQviam spatial limits, which vary according 

in thf* * c 1°"^ ^®te are numerous indications that the same holds 
bernm^.'^^ Ji- and shortening in size, and that these too 

end«5 nf u-^ when there is a certain distance between the 

of a rnH' ^ \ ^us seem that we are justified in speaking 

of a radius of action in this connexion also.« 

the ^ radius of action of this sort would account for 

cnt in <‘VT^ ^ ^ ^usal impression of trace-making is clear and consist- 

This lentrt'h^^ ° y ^B’s length is limited to 30 or 40 mm. at the most, 
extent nf *u to our hypothesis, would represent the maximum 

overall us of action for the range of speeds adopted, and the 

presston of lengthening on the part of the whole object would 
* See A. c. SAMPAlo, op. dt., p. 21. 
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prcssion and another. If, however, we take into account all the data 
from repeated experiments in which these subjects took part, the results 
are found to be the opposite of those which occurred in the case of exp. 
91. Only four subjects (25%) made any clear reference to a Causal 
Trace Effect; four others saw the ordinary Screen Effect, with object 
A gradually uncovering object B which was there already; and only 
one subject said that object B pushed object A (a result implying the 
dominance of B). ^ 

In contrast, twelve subjects (75%) said that Aey saw B ‘come out of’ 
A, without implying that A was exerting any influence on B’s coming 
out. Some of them added that it was ‘like toothpaste (three subjects) 
or ‘like glue* (also three subjects) ‘coming out of a gradually receding 


tube*. 

The descriptions given by the subjects bring out clearly e ost 
complete absence of any ‘trace’ character in this experiment. ^ e 
cannot therefore regard it as having any direct bearing on the Emanauon 
Trace Effect. Indeed object B seems normaUy to be of the same nature 
as object A, to be just as ‘palpable’ and just as much separated from the 
background.® Apart from this diflerenre, however, t e p . 

emanation which occurs here is related to that whic . 

in the Trace-making Effect proper, as we showed by 
ments based on exp. 91, but with B reachmg a ragth 0 
The use of the projection method carried the 
pression was given in a purer form, since the mana on 
preceded by a causal phase, and was thus better isolated and easier to 


“’’^r/chief characteristics of rite Emanation Effect as it occurred in 
this experiment can be summarised aj foUows. Admittedly 

I. There is no 

we can see the matter “"’“^"‘prolong’ it, but this mass no 

there before, and ‘continue it, or ra P cnd-piccc no 

longer locks particularly Uke a uniBed whole, and rite fixed end p.ccen 

• It should be made dear that the Jhtag° is'^dso "Ed in all 

with the Emanation Effect as sufliciently long. It seems ra^cr 

eetiuine cases of -niattct’ comprising the ‘object’ tthich is 

that it is the phenomenal an opposition between the film 

involved here. There is screen for the former 

character of projected colours ^d the s ^ ^hi^h appears to be indjs- 

to ‘belong to’ the latter, or 
pcnsable if B is to lose its substantiality. 
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case of ordinary writing, the visual impression of trace-making is 
normally only of the causal kind, whereas if a long line is drawn and we 
follow with our eyes the point of the pen or pencil, the trace-making 
impression quickly evolves towards one of the emanation kind. 

This evolution, occurring as it does during the course of an operation 
w ich one tends to regard as continuous and uniform, makes observa- 
tion difficult at the beginning because of the contradictory nature of the 
results, and it is only if we take account of the existence of different 
stages that the matter becomes fully clear. 

The Emanation Trace Effect is nearer to an emanation in the ordin- 
ary sense than is the Causal Trace Effect. It is therefore interesting to 
examne the phenomenon of emanation with some care in order to 
understand better this second form of trace-making. 


produced in a way that is very suitable for 
V experiments similar to exp. 91, using the projec- 

tion method. Here is an experiment of this kind. 

screen object A, is projected on to a fairly large 

olaced «!o rh-it shape is that of a symmetrical trapeziumj 

are vertical ^5 rnm. respectively, 

distance hetw shorter one is on the left. The horizontal 

20 mm 'width of the trapezium) is about 

th^right^^^^^ moves off at a speed of i cm. per sec. and travels towards 

ap^^"aJV KsiSt ^ ^ 4 mm. high begins to 

zium. The left-hanH ^ at the left-hand side of the trape- 

in size towarHo tu ^ *^P Ibted, but it gradually increases 

mains in contact with h^Th- ®P^e^ as the trapezium and re- 

the lenffth of i- ** object B, The operation continues until 

stops permanendy ^ which the combined whole 

experienwd^'^^'h^^*^ repeated a large number of times with two 
observation results were somewhat variable as long as the 

controlled Th objects, etc., were not strictly 

subject*! tvi.n ^ ®*Poriment was then repeated with sixteen new 
and the asked to fixate the left-hand side of the trapezium. 

In spite of th given the size indicated above, 

stable and *! PJ’^cautions, the impressions were still not entirely 
ome subjects mentionwi alternations between one im- 
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4. The Emanation Effect is clearly very similar to the Screen Effect, 
of which it may be regarded as being a somewhat special form. In the 
case of emanation the necessary presupposition is that the line of de- 
marcation which separates A (the ‘tube’) from B (the ‘toothpaste’) 
belongs exclusively to object A, since if B were limited or halted at this 
point it could not appear to ‘come out of’ A, This is precisely what 
happens in exp. 93. 

In the case of the Emanation Effect, however, the situation is com- 
plicated by the fact that the two objects are related to each other as 
container to content. This leads to the very curious, indeed paradoxical, 
conclusion that it is the ‘hidden’ part of B which is prolonged 
menally in the direction of object A and which seems to be inclu e 
in object A, even though there is no corresponding stimulus where this 


is happening. , • j ^ 

At this point, of course, the perennial objection can be raised that 
what is involved here is not a phenomenal datum but “^^e y an mter 
pretation of what is ‘given’, made on the basis of acquired knowledge. 
The experiments of Rubin, Sampaio,and others, 
many observations made during our present resear(^> are m a 
diction with this view; indeed the matter is so weU “ 

scarcely deserves mention. The Screen Effect is a p enom 
smseneris, just like the causal impression, etc.! and its 
clefrly the which occurs when we 

groun^dinsnchawnythattheffgu^ss.n^amd^^^^ 

ground and seems to cover it. m^„ral organisation in 

Screen Effect give rise to the appears to be placed 

the third dimension, m the sense 4at ^ 

in front of the background agamst a The Emanation 

ohiea over which it slides, or " “ " 

Effect, as it occurs m exp. 95 “t P . j bottle, differs 

out Ufa tap, or a liquid is seen r«m *= neck ol^a^u 

from the Screen Effect “ “S“s.ruetunl orpnisation of die 

to the induction of movement and 

Emanation Effect. „n<«hilitv that an emanation, or even an 

Again we should not exclude sense given on p. 257) « 

Emanation Trace Effect, iruy P^JlSScthat. when a long Une is being drawn 
mechanical causal activity. It is thus causal impression of propul- 

wiih a pencil, the Trace Effect is being handled. Again, m the 

-• tlt-i the fact that the oDjeci »s » w^wible that the 


with a pencil, the Trace Effect is being handled. Again, in tht 

Sion which arises from the „ hai w c squeeze, it is possible that th< 

case of toothpaste coming out of a ww ^ activity of compressing, 

impression of ‘coming out of' becomes taxen h 
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longer acts as centre of reference in the total organisation. In addition 
the phenomenal centre of gravity of the perception has been shifted; 
pride of place is given to the things happening around object A. 


2. ^ in the Causal Trace Effect, there is here an immediate itn- 
mobihsatton of B’s matter as soon as it has come out of object A. 


3 * The impression of ‘coming out of’ nevertheless involves a move- 
mmt by B, although it is limited, and stricdy confined to the imme diate 
edge of object A. 

The characteristics of this movement are its direction, wWch is the 
opposite of that of A’s movement, and its inverse polarisation, i.e. it is 
re erre to object A, from which B ‘comes out’, with A isolating B from 
the external framework.^^ 


■ ^ovement of B can easily be understood when real objects are 
involved, e.g. toothpaste coming out of a tube, since in this case there 
^ distance between the visible irregularities in the 
^ ^ tnouth of the tube; and because the tube acts as centre of 

emirate ^ toothpaste which seems to be in movement and to 
r]uA A however, such irregularities were ex- 

as a result of the apparatus used, the only possibility in our 
all there is an induced movement, and its occurrence is 

cannftt c^ous sincc the part of the object which seems to move 
bv thf* V ^ from the motionless pan in any respect except 

''y^'='‘^fyfrctofitsmovement.“ 

occurif movement, the important thing is that it 
follows ifrt opposite direction to that of object A. It 

Effect ^ correct (sec pp. 103 and 219), that the Emanation 

indeed it doc^ * *12 causal character in these conditions; and 


« would referred to the external framework, 

lengihcnina ako ® P«m m the same direction as A’s movement, since the 
» InducSo^f*^ ^ right of the frame. 

“ *^e question operate when the objects are real ones, 

when the ctneriramr wdiy the Causal Trace Effect occurs so rarely 

hoages is ccnainlv nn, ^ hy the projection method. The size of the 

the objects used for operative faaor, since we made them equal in size to 
rwult wc are rids had no influence on the results. As a 

- - --j-tlut the 
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colour’ and during the second we sec it *leave a trace behind it’ (^spread' 
here indicates an active causal intervention, while ^leave^ is only a sort 
of detaching or abandoning with nothing causal about it). 

The structural organisations of the two phases, as we have found, are 
similar in a number of ways; but the first is more complex than the 
second, and degenerates into it when the impression of B’s lengthening 
(relative to its starting-point) is destroyed and the character of causality 
vanishes. In effect, what happens is this; as a result of the operation 
being prolonged, there occurs an evolution which in some respects is 
reminiscent of the evolution examined earlier (Chapter IX), in which 
the Transport Effect is substituted for the causal impression of en- 


training. . 

As can be seen, the Trace-making Effect is extremely complex 
raises a vast number of questions. Indeed one cannot but feel astoms 
ment, tinged perhaps with some amusement, when one t at e 

whole business concerns something as commonplace as t e stro ® ° 
pencill - indeed not even that, since the schemauc character of o r 
experiments obviously involves a great simplificanon of the situauons 

to be found in ordinary life. no- ^ 

However that may be, the study of the T««-»*ngEffen has made 
an appreciable contribution to our work as a w oe. ^ 

enabled us to confirm once again the vaHdity of our Aeory °f 
impression; it has also enabled us to make a number 
precise, and provided some new facts w ” ^ 

interesting problems. For these reasons I oerception of 

appendix to the account of our earUer research “ 
causality, rather than waiting to inelnde .t m some later pubheauon. 
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plicated; one object is contained in the other instead of merely being 

localised in a dilferent spatial plane from it. 


Let us now return to the Emanation Trace Eifect in the strict sense. 
Where there occurs an emanation from a fixed object, it is usually the 
^e that the moving objea, i.e. that which ‘comes out of* the other, is 
^ onunant because of its state of movement. When the container is itself 
m movement, however, an opposite kind of hierarchy can be established 
im er the influence of certain factors. This is clearly what happens in 
the Emanation Traw Effect in particular - a point which we can under- 
stan we observe it directly, e.g. as it occurs in one of the variations of 
ex^ 91, where B is lengthened over a considerable distance, 
th fi ^ ^^^porsl priority of object A*s movement and its causal role in 
e St p ase of the experiment give it a clear supremacy over B; and 
tms supremacy is no doubt reinforced by the ‘trace’ aspect of B in this 
ex^r^ent. In these conditions the trace is merely an accessory con- 
ne«ed to the object making the trace. It ‘belongs’ to it in the same way 
^ arithmetic or algebra belong to the letters or numbers to 
attached. This is certainly a distinctive feature of the 
Effect; the trace appears as the object’s trace, as 
someti^g* bilot^ging to this object. 

of this ‘belonging’ can be demonstrated if B is made 
wav thif This can be done by altering exp. 91 in such a 

dirert;« ’ appears, possesses a movement of its own in a 

B come" ^ noticeably faster. In that case we see 

th(» ^ ^ much more independent way than it docs in 

which Effect, and in a way that recalls the puffs of smoke 

wmen come from a steam-engine. 

Emanatin^^n*^'^ of object A also has the further consequence that the 
such but it ■ fo”“ >5 obscured. It no longer appears as 

pression , ^ ^0 distinctive charaaer of the overall im- 

A *Ujv *»*/. t accurately described by saying that object 

aspea of expression brings out clearly the ‘trace’ 

trace comes*^ “"Pr«sion and also indicates the source from which this 


*hc Causal conclusion with what was said in connexion with 

first nhiv Effect, the whole picture becomes dear. During the 

e operation wc see the trace-making object 'ipread the 
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were added at a later datc,^ The present exposition will be briefer, but 
expresses my own position in perhaps a more adequate way. 

In research such as ours the experimenter has at his disposal two 


sources of information. 

In the first place there is the ‘experimental situation’, comprising 
the system of stimulus-conditions and capable of being defined in 
physical units measurable by instruments. Thus when in describing my 
experiments I speak of patches of colour, etc., the underlying assumption 
is that, if one wanted to, one could specify the colour by a spettral 
analysis; and similarly the size and geometric shape of the objects 
presented, the distance between them, the direction and speed o t eir 
movements, and the observation-distance are defined in terms borrowe 
from the physical sciences — centimetres, seconds, etc. All t is ear y 
belongs to the sphere or ‘world’ of physical science.^ 

The second source of information comprises the verba responses 0 

the subjects; and this point requires careful examination. 

I. It should be made dear at the start that I have never “ked “y 
subjects to adopt the ‘attitude of inttospeaion’ which P ' 

yoked such sharp discussion. Their instructions were. , 

what is going on in the apparatus’ or some equivalent wor ’ g 
‘Say what you see in the apparatus’; and to make the ^ 

understood they were told also that the description s 0 
one might give when witnessing any sort wished 

should be given in as spontaneous a way as possib e. 

^See A. MICHOTTE. Psychologic 

Phihsophie, Editions de I’InstUut sur Ic role du langage 

208-228 (particularly pp. 213 scq.). See also ^ Psychol 

dans I'analyse des organisations pewpuvw. Proc 
(Brussels, 1957), North HoUand Publis^ng s ^ 

* When I use the word ‘world' it is m the si^e sense as u 
‘the world of finance’ or ‘the world of the theatre . j-tej-esting observation 
» H. E. Gruber and his collaborators tave made an mtw s ^ 
in this connexion. They used a device whi^ position horizontally 

of whose ends appeared to rest on a . ...hiects The removal of the 

by an electro-magnet hidden w-r whiii occurred only when the 

support never brought about the fell rhis’was controlled by the expert- 

current of the electro-magnet was broken, . uet^-gen the removal of 

menter. It was thus possible to vary the nf exoeriments, in which the 

the support and the fell of the Icvcr.^ In a them that it might 

subjects knew about the apparatus, it ^ . .-moval of the support, and 
sometimes seem as if the lever fell . «;nioression’, although they knew 

they were asked to say when they remved j egrics other subjects were 

that really there was no causal relauon. In a 
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Theory of Phenomenal Causality 
New Perspectives 

THEORETICAL PROBLEMS 

Fifte^ years have now passed since this book first came out in French 
(ist ition, 1946J reprinting, 1954). It given rise to a considerable 
amount of research both at Louvain and elsewhere, some of which has 
now een published. (For details see General Bibliography ^ pp, 416-419)* 
a result we are in possession of many new facts; and in the light 
0 ese my earlier theory about the perceiving of causality can be 
xe orm wed. The publication of a translation of the book into English 
as provided a good opportunity for setting out the theory in its revised 
ra. n a dition it seemed to me that, if the exposition was to be fully 
quatc, a clear statement was called for of the standpoint which I 
P rsonally have adopted in my own research. The following pages have 
been written with this nvofold obiectivc in mind. 

®^neral considerations on method 
thpn?J ^ book was first written I adopted the terminology which was 
school Ir^ roany psychologists, particularly those of the Gestalt 
havp ^ bo'vevcr, that in spite of precautions which might 
of nhroc sufficient at the time, certain expressions — certain turns 
standinf*"^*-!!^^ ^ which could give rise to misundcr- 

percepUon approach on the theoretical side to problems of 

I should like in what follows to make dear the riew- 
as I undcrsi^'d^^^ °SicalpsychoIogy(or experimental phenomenology) 

ffic first forw-ard in outline in a work published before 

ion of La Perception dc la CautalitS^ and further details 

PtTin^,aice version of (hij appendix occurs in Coui-jhiU 

SiuduP,jd:oIoei<i PrychoUsi^ Expirinunldcs. 

> ^bucauons Untvcxstturcs de Lom'ain (1962}. 
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This result is clearly due to the fact that between stimulus and 
response there intervenes a whole series of psycho-physiological pro- 
cesses which develop in the receiving orgamsm, which become elabor- 
ated there, and which determine the way in which the physical world 
appears to the subject, or in other words determine his ‘phenomenal 
world’. 

It is of course from phenomenal data that the physicists’ world is 
constructed. It is quickly made independent from its origins, however, 
by counterchecks and by increasingly delicate controls which make 
possible the creation of its own concepts and the formulation of its own 
laws and which eventuaUy after a vast intcUectual effort make up the 
edifice of the physical sciences. 

To avoid all possible misunderstanding, it should be made clear that 
when I speak in what follows of physical events or of the p ysi 
‘world*, I shall always be referring to the world of physical saence, the 


physicists’ world. , . 

3. As for the processes constituting the phenomenal wor , ey 
clearly inaccessible to the direct inspection of the 
does not know how the subjea sees the physical stations wi 
he is confronted; they are unknowns Xyy> x, whic e . 

discover only indirectly by observation of behaviour, and among otoer 
means by the interpretation of the verbal responses 0 *0 

As far as oux problems are concerned, it is thus essrau - ^ 

what extent and by what means it is possible to use ver r 


‘“ulTcLse quite wrong to say Utat their role is to 

experimenter that what the subject ‘sees’ is the 

sees when he uses the same verbal descriptions. Such 

be of no value at aU, since they admit of no control and would thus 


constitute only a futile game. differential 

It is very diferent, however, if we treat tal 

responses’ enabling us to know whether m p r.' 

conditions a subjea does or does not perceve a paruoto ev^n^^^^ 

‘ Throughout this book there ^ 

jea sees’, or ‘the impression received Iw me } 1^5^ curober- 

sions are clearly only abbreviations, ;md ok u -oo-sej and they therefore 
some. They in fact refer to the subjee^ or 'that of which the subject 

mean ‘what the subject says or asserts th^ Iw 
says or asserts that he has an impressiOT, an 

• a. MICHOrTB. Psychologic ct Philosophic, op. at., p. 
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to obtain fuller information^ the only questions which we allowed our- 
selves to ask were ones such as ‘Could you not put it another way?’, 
0 you not be a little more precise ?*, or ‘Could you not give me a 
ew more details ?’, with all traces of suggestion carefuUy avoided. 

^ responses in these conditions given by the subjects always 
course, to the physical ‘world*, except when they mentioned 
attaching to their observations. But the 
SI wor m question here is no longer the world of physical 
revealed by measuring instruments; it is the world of things, 
j; i^ff on simple inspection, his ‘phenomenal world’, 

‘rprnr^* ^ ^ ^ indications which he gives as a human 

V . ® insti^ent . Thus when he says that A ‘pulls B* or ‘pushes 
extemnWn occurring in a world which appears as 

and which h ■ ’ ™ thinks himself simply a witness 

no doubt ahra'r ^ desaibing. For the naive subject there can be 
haDueninr .ah “ oonvinced that what he sees is ‘really’ 

convinced of th ' happening, just as he is 

the subiect is **’“*“““ of sounds and colours ‘in themselves’. When 
m!d in cm LT' "i* '^c status 

‘sees A oush projeaots, etc.-he still says that he 

happening.* though he knows that this is not what is ‘really’ 

spond^at1StUy'Jth*’thet,hw‘’‘i°“ 

urinR instnims. j Physical situation as determined by meas- 

adTptertoT ^ fact that our beha^ur is 

'■"'“““tiant in which we hve. 

it often haoneor'^^'^^^* there is no such correspondence. In addition 
situation gives rise ^ laboratory conditions, that the same 

cither with difTerpnf mutually exclusive responses, 

‘hfTcreut occasioni Th-^ ^he same subject on 

ambiguous. * ® happens in cases where the stimuli are 

rauwofthc brcaking^f the removal of the support or bc- 

Ifcrcnce in the results whether^^' Now the authors observed no appreciable 
phenomenally or cnn«.’r4.._.a .. ^ subjects concentrated on what was given 
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sponses.’ Secondly it enables the experimenter to be in full command of 
the experimental conditions ; these^ because of their simplicity, are com- 
pletely under his control in such a way that he can combine them and 
vary them systematically as regards both quantity and quality exactly 


as he wishes. 

Stage II. Systematic modifications in the stimulus-conditions intro- 
duced at this point in our research enabled us to establish the following 
two propositions : (i) that the frequency of responses having a causal 
signification varies gradually as a function of the changes introduced 
into the stimulus-conditions, it being possible for some of these condi- 
tions to be comp ellin g at a level of virtually 100% J (ii) that alterations 
in the conditions bring about corresponding diifcrences in the precise 
turns of phrase with which the causal responses are qualified. 

The ‘concomitant variation* which occurs in these two ways t 
indicates an extremely close link between the causal character o e 
responses and the structure of visual stimulation. . . 

During this second stage it is also possible to show t at e 
rence or non-occurrence of a causal response is determined by the spau^ 
temporal relationships between the elements m the siwauon (vjz- 0 
icets and movements), and depends on the way in wluc t . 

bined; other aspects, such as the shape, size, and co our 0 > 

are of minor importance. , 

With this information it was possible to set up stun us 
which evoked causal responses in cases where sue 
compatible with the subject’s acquired knowledge o me 
These are the paradoxical coses.® In addition it was possible to up 

’ It should be noted in this coonewon that schematic 

subjects can also be influenced by carliwcxpe^^ indispensable, 

situations. It is therefore often desirable, and npvcj taken 

to work only with new (naive) subjeas, i.c. wi • -j unaware of the 

part in experiments of this kind and who m addition arc qm 
object of the research in which th^ are P - experiments in which 

For the same reasons it is also often ukM * inuncdiately by a v erbal 

each presentation is made in isolation ana 1 $ 1 rencated if it seems neccs- 
report from the subject. These presentauons can be repeateo 

sary (compare p. 33)- . ,1,- use of this procedure. All ** 

The disc method is readily adaptaWc to the use ol m P 
needed is that the ex^cnicr should control the rouuon 
of an clectro-magnctic clutch. cases (exp. 54> P- *5®! 

• It has been possible to study one of these pj, lintraining Hirect, 

a little more closely during the course 

in which wc used the method of paired ®°^P^ m all cxpccution, w** 

This research has shown that the result, contrary to 
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Indeed, it is in this way that verbal reactions are used in all psycho- 
physical experiments. 

One need not stop here, however, since it is possible, even if we re- 
tain the same basic way of looking at things, to pass beyond this level 
and use the subjects* verbal responses in a more rewarding way, or at 
least attempt to do so. The information which they supply can lead the 
experimenter to think up new hypotheses with regard to the properties 
of the phenomena x, arj and these hypotheses can perhaps sometimes 
explain the use by subjects of particular expressions to refer to an event 
before them or an aspect of the situation presented to them. 

When such hypotheses are formed, appropriate experimental situa- 
tions can be set up so as to check their validity; hence we may ulti- 
mately arrive at the introduction of new distinctions, the formation of 
new concepts, and the formulation of new laws, all of which apply 
exclusively to the ‘phenomenal world*. This is what has been achieved 
to a great extent by the psychologists of the Gestalt school and by many 
others who have followed them. 

As examples of new distinctions may be cited the distinction between 
gure and ground, that between contour and enclosed space, and that 
etween perspective and projective size; examples of new concepts are 
cstalt itself, ‘centration*, ‘part-whole relations*, ‘absorption*, ‘internal 
tucrarchy', and ‘belonging*; examples of new laws are the laws of 
structural organisation’, c.g. those relating to integration, segregation, 
span temporal contiguity, similarity (in the form of ‘common 
laic md ‘good continuation’), and many others. 

t IS from this general standpoint that all my work during the last 
twenty years has been undertaken. 

^ To make the exposition of these ideas precise, I should like now to 
&VC m outline of the development of my research on perceived 
^ indication of the logical and experimental stages 

thmugh which the work has passed. 

this stage I attempted to determine what were the 
obtd^d conditions in which causal responses could be 

^ ^ extremely schematic, as is shown by exps. i 
influen ^ ^ double advantage; first it eliminates the 

wih ° a^uired knowledge (acquired, that is, in connexion 

uhich familiar objects or as a result of our habitual actions) 

luight sometimes be influential in producing causal rc- 
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Stimulation, such as could have been achieved by an electrical recording 
device. 

On the other hand, if the contact was made to take less time, the sub- 
jects described what was happening in an entirely tUfferent way. 
put the emphasis on the fact of an intimate intrinsic link between the 
two phases of the experiment, such that the events of the first phase 
exerted force or action on those of the second. 

Now findings of this sort allow a priori of being interpreted m two 
different ways. This poses a problem for the experimenter. 

Given that he cannot know what the subject sees and is aware o y 
of the way in which the subject describes ‘what is happening’ m the sUt 
of the apparatus, it is perfectly possible that the subject s response is e 
result of an interpretation of ‘what he sees’ rather than a ® “ 

tion of it. Thus when the subject gives the verbal response aun 
B* each time B starts to move immediately after A as come^ up > 
this may be because he has been influenced by 
his acquired knowiedge of mechanics; in other words he 
he s«s the movements in conditions annlogous to those “f 
ments. and where the movements foUowone 
the movement of the projeaUe is brought about y t e i p ^ 
striking object. In that ettse the subject's «sponse would b « 
not only by what he sees but by what he knows s o i^pathesis 
There is another possibiUty, however. One can fo™ 
that the reduaion in the duration of the contact pro uc 
as a result an entirely different impression from t verbal re- 

the contaa is prolonged. According to this hypo ' indicates 

sponse is not an interpretation but has a descnptive ’ phec 
tL, for the subjeetTihe way in which he sees 

in the slit is specifically different “ “ 4,. this complex 

cessive independent events or a smgle complex evra , 

event can be expressed correcUy, in the opmion of the subjea, omy 

the use of words of causal significance. Hecision in favour of 

Now it seems that there are good reasons for a decision 

the latter view. . subierts that what they 

I. There is the unanimous assertion o or entraining 

see is altogether different when they sp o movements. This 

and when they mention a duahty of m In this con- 

constitutes at least a prima fade case in favour o professional 

nexion it is interesting to note that on many 
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^ stimulus-conditions which correspond 

““sality nevertheless fail to give 

indicate the n ^ enomenological one, since the responses merely 
^ * dilferentiated by the sub- 

examination nf h ^ ^ possible to develop research in the form of an 

STefn ° behaviour of subjects is 

■“em “alogous to our own but set up 

^f rrr^u “ “<* “ a different way. 

direction and with however, can take place in a different 

adopting the noint of “““'ons; and it is here that by deliberately 

beyond these first staol*^'^ of experimental phenomenology one can go 
properties of tbp ^ attempt to arrive at certain charaaeristic 
posS m det ^ one is then in a 


position tn ~ X. successtuJ, one is then m a 

such as ours. P’^^^^sely the import of verbal responses in research 


carried LTa" pifof’stagrn‘"to ^ experiments, 

cnees Ce.e. duratinn ^ shown that to quantitative differ- 

thcre corresoond r when the two objects come together) 

fundamS otnofn ““ “e in some respects 

launching, for instance ^Mother. Thus in experiments on 

value, subjects said tb* ^ duration of the contact exceeded a certain 

position beside the mb,' °.T “bl'ct started to move and went to a 
object then started to stopped there, and that the second 

the first anrf doing so quite as spontaneously 

■>othi„rb„ra S “ of response, of course, is 

S a hteral translauon, or accurate reporSng, of the retinal 


b!*.™ ^san lo moved faslcr at the moment 


— L-iurainm 

c Dcgan to push the j -’Z"'* wiovca laster at tnc moment 

bher „ the situation sviih wS, even though the 

law^ of mechanics: and there vi familiar from everyday experience and 
oraS'^'' of destee. 

, * *hc two phases of the e»n • ^ iniual speed u-as maintained 

« Of the «pe^ This also doe, not square well with 
out later. '^'tv 'asily understood on the thcoiy which I shal: 


comparative de ^vct«a*sV *fiO0S, and A. coEN-GXLDEas, 

taprcauoo, cauialcs d wSJem^ “pitimcmalcs donnant lieu a dci 

“ '• oo Hre/rnau, Utre’eS”!^^^ 
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provide an indication as to method} since they show that the character 
of the responses is determined primarily by the spatio-temporal com- 
binations set up in the stimulus-systems. We are therefore justified in 
supposing that the differential characteristics of the phenomena x 
which interest us are themselves of a structural kind. Thus it is to a 
structural analysis that we must now turn our attention. 

(ii) If we can solve this point satisfactorily, we shall next need to 
know what properties of these perceptual structures justify the use made 
by the subjects of causal responses. 

(iii) Finally, all this will need to be completed by research into why 
it is that the experimental conditions of entraining and launching deter- 
mine the formation of the specific structures in question. 

These three problems put together make up the whole theory of the 
perception of meclianical causality; and I have therefore reserve a 
special section for them. 


2. THEORY OF PERCEIVED MECHANICAL CAUSALITY 

Since the time, some years back, when I first tried to 
theory which would make it possible to understand w y ^ 
responses subjects used expressions having a causal sigm . 

knowledge of the faas has increased in a remarkable way, par i 
quite recently in research which will shortly be appearmg m pra • 
a result I have been led to reconsider the whole problem, an 
come has been a new theoretical conception much simp er t m 
one (especially with regard to launching). Its deve opmen . 

cated, albeit incompletely, in my article on phenorae . • ^ 
Studium Generale^° Needless to say, some of the elements P ^ 

a part in this theory had already been used m the j 

been discussed extensively in connexion with it. eve e , _ 

it is desirable at this point to return to these partic 
to make the present exposition as a?mplete and ear as p 

(i) Th, Distincion bemeen M<«>ement cmd „ 

Stage IV. Subjeas who take part in notice be- 

launching are struck at the start by the contras apparent 

tween the apparent origin of A's physical movement and the app 

‘®A. MiCHOTTEjI-acausaliii phinominale, Studium Gen 
6 . 1957. P- 384 . 
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during a visit to Louvain presented to them 

was quite different from* h special point of saying that this 

thatLdifft^n^L^ielrdt^Cj.''^^ 

strong^mL“rfLT,°^“f*^ 

3. Tfe aet ofe„n ^ ® intervention of acquired knowledge. 

a thuol of LXe^on 

It is hard to see how a Mir ^ ““ ^penence and acquired knowledge. 

when m most cases wher “a^lf felt systematically in the responses, 
(e.g. the readiua of th,. ° “'latpretation of visual shapes plays a part 
between the niea„,-„„ '"“'“ by different people) the link 

extremely loose one geometncal shape of the words is an 

decisive. It is thTuhe^sne ^ consideration which in my view is 
entraining, as it would h structural organization of launching and 
PerimentS d^a^Ttl'ed toTm is fd 

thesis formulated atow That to*’ ^ “ “‘^““’ancc with the hypo- 

thc phenomena x which ad ’,*”^“'*’"'“'dar experimental conditions, 
developed) dTcTbl tT. anS-dently far 

which they do not descri^^ inTh^ specifically diffareni from those 
This is in this way, 

(to the sense^ which \"h P^'b of our phenomenological study 

extremely vague stoi The position is still 

arise when the p’henomem"' V ^ “ 'b®' enusal responses 

only limited interest if on hind; and this would be of 

of giving rise to n^ pmbTeIrl“‘’h''“^“- '' b»" =ver, 

*hc same principles.® ^ resolve by following 

precise knowlcdcc of th.^ wonder if it is possible to have a more 
W'hich they differ from th^ onomcna to question and of the way in 
r“carch into this point !h’“d''T‘^^ ““"-“usal responses. For 

•Co=>ps,c* s developments mentioned und^ Stage II 

lllacfy oj PiychDhgy in Ataa- 

^»2nph.c. PueAeA-r.„ 
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be produced by ‘participation’ in the movement of another with which 
it is linked structurally.^^ 

In other words, according to our hypothesis, the ‘movement’- 
character is a particular phenomenal property which does not neces- 
sarily appear in all supraliminal changes in position as they take place 
but only in some of them. It is therefore justifiable to assert that there 
is a valid distinction on the phenomenal plane between movement and 
change in position. 

This hypothesis originated, as we saw, during experiments on en- 
training, Two points therefore require consideration, viz. how wide its 
general scope is, and how it applies to structures of a causal kind; and 
we shall have to consider from this twofold point of view whether its 
validity can be justified experimentally. 

As far as the second point is concerned (i.e. the theory of causal im- 
pressions), this is discussed in the two following sections, I shall not 
therefore spend time on it here but shall limit myself to a consideration 
of the first point. 

It should be noted at the start that various arguments in its favour 
have been set out earlier in this book(pp. 135 and 151). Further demon- 
strations on this subject were also given at the XVth International 
Congress of Psychology at Brussels in 1957.^® 

To complete matters we may rail attention to an everyday observa- 
tion which convincingly shows that movement and displacement are 
not necessarily identical from a phenomenal point of view. This ob- 
servation relates to the perception of groups of objects moving simul- 
taneously at the same speed and in jwallel directions, although they 
need not necessarily belong all to one plane, since the group can be 
tridimensional.^® In such a case subjects agree in saying that they see 
only one movement, not a group of movements, and that the movement 

^^This type of structuze (including ‘participation’ in particular) docs not 
play any part in the case of induced movements. These, when they occur, 
clearly belong to the objc«s, whidi, even though physically motionless, none 
the less seem to move. 

” Sec A. MICHOTTE, Rdflexions sur le r61e dc langage, op. cit. 

_ * A very simple way to produce these conditions is to projert on to a sctc ^ 
*™ages of holes pierced in a slide the rest of whose surface is opaque. w 
possible to use seven or eight circular holes which can be of different co o 
and dimensions and set out irregularly. By pivoting the projector on its axis, a 
strict spatio-temporal paraUeUsm is obtained between the movements periormea 
by the circles on the screen; this is indispensable if they arc to appear to move 
cn bloc. 
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spontaneous thaTof starting off of A seems 

T1 I ‘‘=P“d ™ the preceding events 

not on[y cMen; ttoo'- 

over some considerahle n r* different characters 

have called the ‘radius of action’)' Thifffff’' ” 

guishes in such a clear wav the ri’ too, is what distm- 

differ from those nf p t ^ ^ ®^*^*^ggenng, where the movements 

NowTe ctralThr”? ““ ” ‘'t- origin, 

difficult to express in w pt movements are extremely 

I had examined a suffiaW 1 

whose significance agreed widionr “^P“'‘™’“tly explicit responses 
from experiments on entraining- ^T^°' ^ 

movement: obiecr R ie • • one movement, A’s 

movement.’ ‘B narticin^r™'*^- "'a”'* ”® “ in movement, but A has the 
movement of its otmf* ?r movement, but has not itself any 
nothing.’ ' ^ rs A which does everything; B docs 

ing to which the Dhvsi!-'!i'*'*° suggested to me a new hypothesis accord- 
mpid to be seen as a m™ ^''hough sufficiently 

simple change in Dosition'''™’i,°*'^*'* ^ certain conditions appear as a 
perceptual (phenomenali 'his displacement taking on the 

object in question. sracter of movement belonging to the 

hy Psychologists™r 4 ”tkL-st*d'***’'^“‘"“'- 

indirect, in other words tu direa perception of movement from 
the speed is subliminal Th^ u ^ movement which occurs when 
hour hand on a clock* ^ for instance, in the case of the 

has changed position frnm *** movement, but we see that it 

we are concerned with «n *he next. In the present case 

ihc speed of this disnlnr^^^ different, as was implied above, since 
hypothesis one can s«*p a supraliminal, and according to our 

without this chance ann. change of position by an object 

3 nd pp. *5 1 scq.) ^ ®PP^^”S as movement. (Compare pp. 135 scq. 

liminal disph^^^'^ ‘r 5 “'^“<>'=‘1 m the case of the supra- 

mmt- It is object, when there is always move- 

position arc intccrated . several objcrts which change 

‘guratioiis. complex perceptual con- 

casc the displacement of one of them can seem to 
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fact that we are concerned here, as I have already indicated, with 
changes of a purely spatial kind; their temporal aspect is given by 
the movement of the motor object in which the object entrained or 
launched participates (see p. 134). 

Having discussed these pr eliminar y points, we may now pass on to 
discussion of the theory of the Entraining and Launching Effects, and 
the part played in it by the ‘movement*-*displacement’ distinction. 


(ii) Theory of the Entraining Effect 

If we carry out the Type-experiment of entraining and lengthen the 
common course of the objects sufficiently, it is possible to distinguish 
three successive phases during the events which we observe. 

In the first phase there are two objects, of which one moves in the 
direction of the other and joins it. 

In the third phase the two objects are integrated in a total con- 
figuration (such as a bi-coloured rectangle), and it is that which moves.” 
Thus in view of the fact that there is no break in the movement and that 
it is continuous from the start of the experiment, we may say that there 
occurs a substitution of the object performing the movement; this takes 

It has been possible in our experiments to observe three different sorts of 
total configuration according to the nature of the objects and the spatial relation- 
ships between them. 

In the simplest case the shapes of the objects are such that, when they arc 
placed side by side, they go to make up a new shape, with a contour of its own 
resultmg from the combination; this is the bi-coloured rectangle of the Type- 
^periment (see p. 21) or the uni-coloured rectangle of exp. 99 (sec p. 33i)- 
J^ccondly, if objects A and B have shapes which do not lend themselves to 
combinations of this kind, or if they arc themselves made up of groups of 
objects, the effect of the integration is to unite them in a total group comprismg 
all of them. Thirdly, the experimental situation can be such that, at the moment 
when they join up, object B has become included in object A; and in that case 
the final configuration is that of the Transport Effect, object A constitutmg tne 
vehicle and object B the transported object, which A has simply picked up and 
wrned off (compare pp. 150 seq.). Analogous cases from ordinary life can ea^y 
be foimd. Thus a railway wagon in movement which meets another, hitwes 
pushes it along in from would be an example of the first situauon; 
^e second would occur if a group of objects sliding over an inclined pl^e 
ned along another whidi was lying in the way; and an example of the ^d 
'^^uld be the case of a spade going deep into the ground and lifting up a spadef 


Other configurations arc also possible, but they have not been introduced into 
our research. I am thinking in particular of struaures of a hicrar^cal ^ 
here one part appears as an accessory belonging to the other, su^ as a ^ 
r index figure accompanying a letter or numeraL Experiences of entraining 
oould of course occur with material of kind. 



oTth. T, I , CAUSAUTV-KHW PBRSP.CTIV.S 

ob&vdsl^^ Nevertheless each of the 

font the move™;h?'K 

in particular but of mU' i, u ^ * which does not belong to any of them 
quently there^s a reafr coUectively co-perfonneis. Conse- 

is seen in movement. ““““ied object composed of distinct parts 

different object” a™ oidr''^'^* '*’“ movements of the 

movement. But this wav of^?m™°''u™“'® ““ ^ 

even if there ii a nh, r contains a confusioni for 

translated in the responses If the movements, this plurality is 

from a perceptual noinr nr ■ overall movement, wluch 

ail to be ‘comnosed’ nf ** * smgle one and does not appear at 

It stouldT " movements, 

asked wfo I diHr" ''r I have been 

‘displacement’. ‘passive movement’ rather than 

The reason for this is easv tt.. j- .• . . 

movement’ and ‘disDk(^mnn,^'-”\“*'“”“" *" ^“astion between 

use of the words ‘aetiVe’ and '*•* f’’“'’“aual one; consequently the 
meaning also. Now althm *°'*'‘* “ phenomenal 

plied, even if ratLr ‘P^'^e movement’ can be ap- 

entraining and launchin' displacement of object B in cases of 

situations where the use^of th 

is required. The case nr ^ °'®'^cnient*-*displacemcnt* distinction 
just been considering is ipr example, which I have 

performers of the snnnf^ oPthis, for since all the objects are co- 
no character of m movement of the whole, they dearly 

^ ^152)! 

notion of ‘passive ^'cinfbrccd if we consider that the 

able one, sinec from th ^ phenomenal sphere is a quesdon- 
=PP=ars as to some^ nn,’’ P°“' “P™ movement always 

Finally, ,hc word ’dispht^!^?''"'®" (sec p. 22-23). 

" The wx,rd, -to ““Placement seems to me fully justified by the 

*Umd for a sort “urgiau’on of the movements* do not 

““'dpi' PtuSd mos^^i’d rhetor’, but simply indicate the fart 
|;^^«,„v^,.^.^'J^mos^cnt^f the stoulus-s^tim appear to Ute 
«itrau)iag^ PossibJy, in oihcr casei, a* 
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It is clear that the displacements of the two objects are phenomenally 
of a piece in all cases of entraining. This is plainly seen in the fact that 
the more similar the courses followed by the two objects after they have 
joined together the more marked does the character of entraining be- 
come, as will be seen later. In the limiting case the paths followed by 
the objects (or by their phenomenal centres of gravity — a point of con- 
siderable importance) coincide completely. This, however, is not an 
absolute necessity for the Entraining Effect to occur; there can be 
simple parallelism without contact (even, indeed, in the third dimen- 
sion), although the structure is much less assured in this case. 

To this spatial similarity is added similarity in point of time, or in 
other words similarity of speed, and sometimes similarity in the way m 
which speed of displacement varies. These arc directly connccte qua 
displacements even when the objects displaced remain distinct. 

Here we have the special characteristic of the structure of entr^- 
ing, for, since object A alone is the performer of the movement, w e 
B is apparently inert, the unification of the two 
necessarily show itself in the fact that it is object A . 

seems to ‘displace in addition* object B, or converse y ® 
object B appears to ‘participate* in the movement 0 ° ^ ’ 

wish to define in terms of structural orgamsaiion ^ 

‘appearances’ correspond, we must appeal to the coi^p 
duplication, since the single movement presents " ^ * 

of movement of object A and of displacement “f »J“Xinfhe 

t36andpassim).Aswelmow,simdarp— 

sphere of perception. To quote we n^y mention again 

very similar to the case of the Entraimng innper has its 

the Transport Effect, in whi* to but simply partici- 

own movement m to same dir^on h^ displacement 

pates in the vehicle’s movement. Ther , > vehicle and as 

fs seen at one and to same time as 

simple displacement of “te type of stmemre does not 

As we have shown alrrady, ho ’ ' „,bcr phenomena, 

mark the Entraimng ^ffeet „bich do not elicit 

since to same structure is also fo pov.ct The latter involves a 

causal responses, such as ‘"J^r^Il responses are re- 
stabiUsed stmemre, a s'etionary . „.b,ci, 

lated to a ‘becoming' and arc liAed to to^rio 
the stmemre is being established (compare pp. 154 ^ q/- 
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p ace during the second phase, which is decisive for causal responses. 
From a study of this second phase we should thus be able to under- 
stand the processes which have led to the substitution, 
nnsi’dfn suppose that the two objects have reached a 

bepins 1 ^ other in front. The second phase 

same di’re^? ° ® starts to move at the same speed and in the 

anoHraftn ^ object A. These conditions, which constitute an 

know in R ° ^ principle of ‘common fate’, normally result, as we 

obiects iotogration of the movements and of the 

0b^„s, which m fact is achieved in the third phase. 

shown Iw ‘*00® not take place instantaneously, as is 

phase— an ^ ™ structure characteristic of the second 

^ It sho!ddT*^"“ ““'*“‘os the fifth stage of our research, 
of the nrnn ^ .™'*’ us'sod that this stage is limited to an investigation 
moment occurs at this 

which de'termi Concerned with the study of the conditions 

we ate emharVi • *’‘™’^P*o® ®ct out above, the analysis upon which 
will retain its nr by the responses of the subjeas and that it 

occurs ^ckl^a^rtl° bete is that kinematic integration 

this integration is sn * ^ ®“ond phase; and in the circumstances 
a single movement subjects say that they perceive only 

as there was in »i, ’ unity of movement in the same way 

Here Et^oP d«cribed above, 

hierarchised confim fo^tion neither of a group nor of a 

satelUte of A. Thi.s'i^'*”!' “ which B appears as an appendage or 
the two objects rems since the subjects expressly alfirm that 

“itegrated into a c* 1 during the second phase and are not 

arc fiirther comni • ^ apparent contradiction ; and matters 

the mind-again in the hght of what 

Indeed the LbStc r “ that of object A. 

suggesting that tbi a - spontaneously that B is inert, thus 

here playing a nart between movement and displacement is 

it is this which m bi * utmost importance; and it certainly seems that 
P^*^“har to the Entxai^^ understand the kind of structure that is 



A Note on Figs. 9“22 

{diagrammatic representations of experiments) 

The Arabic numerals on the left indicate in each mse the order in which 
the stages of the experiment occur; by this means it is easy to^ 
what are the relative positions of the objects at each stage. e 

placed below the objects show that they are moving at at 

particular direction. The position of the objects at ^ even in 

of impact, however, is always represented without an arr , 
cases where one or other of the two objects is in movement at that 

Two points should be noted in 7 ^* ^'(Sfr irpostobns 

all stages in an experiment are represented, P . • then 

of departure and arrival have been ^ '^he distances 

motionless or covered by a shutter, (b) T ) 
which separate them ate not drawn “ * ^ ^espea is un- 
avoid making the diagrams too la^ • is „ make the 

important, since the sole anSar as exact numer- 

descriptions in the mam text easier to in the case of my own 

ical values are concerned, ^ the Kq“»i 

experiments wiU be found in the ^ f^^nces have been given, 
experiments the necessary jgures refer is given 

A complete list of the experiments to which the hgures 

on p. 370. 
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words to the moment when the pre-existing movement of an object 
appears to extend on to another, whose displacement it thus assures. It 
IS this evolution which is crucial in the circumstances, and to which we 
have given the name ‘ampliation of the movement’ (see pp. 143 and 

tWs point On account of the mis- 

rponrH t u- ^ seem to have arisen among various writers with 
regard to this matter. 

It “pinion, a crucial point in the theory. 

A’s \ * j P^“°nienal evolution, this apparent extension of 

ofAnrtE ^i’^orption of B’s displacement by the movement 

to sbnw it when the identification of the displacements begins 

which we hL’ "1 oooonnts for the initiating or productive aspect 

trait ofraiitoV? mamtained to be the essential and characteristic 

in the nh ^ (oonipare pp. 223 seq.). It is this which finds expression 
^“‘’jects use such as ‘A takes B with it’, ‘A 
21 V all the^P t? pi*shes B forward*, and so on (compare p. 

carried out Phrase imply an operation in process of being 

thJ°eineTatinn Entraining Effect reduces to this: 

first nhase ire ■ * '**0 movement of object A during the 

Tst^s during the second. When 

matciv linlteA' ysioally), however, its displacement appears inti- 
phcnomenal riTV ' yet there is not a fusion because of the 

single movem '' '^*'00 m virtue of which there seems to be only a 
»d atre sC'Jfd”"® “ dual aspect, via. movement of\ 
inmovemcnrMrh- u Thus in the last resort it is A 

The chararr ^ f from then on to displace both objects at once. 
rccocnisahTh." possessed by the second phase is dearly 

to one another d objects, which were entirely strangers 

and this consrin phase, now become functionally united, 

tion in the total prepares the way for their integra- 

of Struaure in*i. arises as to the extent to which the type 

cnirainine corresponds to the stimulus-system in an 

prindnles ment. Arc wc justified in conduding, on the basis of 
established tlv-i» ^“^ogy with olhcrfacts which arc well 

determinin? r stjmulus-syslcm in question can be regarded as 
rermimng the formation of this struaure ? 



PERCEIVED MECHANICAL CAUSALITY 323 

thus performs a to-and-fro movement. It is also possible, of course, to 
make the objects move in the same direction as did A. (For a diagram- 
matic representation see Fig. 10.) 

In either case the Entraining Effect occurs in a spectacular fashion.^’ 
The conditions in the Type-experiment of entraimng (p. 21) come 
very close to constituting complete identity; the paths are shared, ex- 
cept for a slight difference at each end corresponding to the size of the 
objects. 

A less favourable case is that in which there is no contact between the 
objects, and where the paths are simply parallel, since here the spatial 
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identity is limited to the 

that the structure of entraining becomes ery 

these conditions. ^rried out by Thinfe has made pos- 

Some very in question will shortly be 

sible a demonstration of this. The res^ »vtpn<?ivelv from it. 

pubUshed, and in what foUows I a group of three small 

As object A in his experiments T of a right- 

drcles of Ught, 0 9 mm. in gamete ^ ^ 

angled triangle. The “'*'°“Jf®ohiect B was a similar circle which 
were set verticaUy and honzont^y. ) of triangle A at 

was made to appear in the rnidme o 1 j 5,3^,011 to move, 
the moment when A became level with it 

(For a diagrammatic representation sm movement is a omiinua- 

" It should be noted that in both piicn, ‘JjL St 

tion of the movement started by that of the common movement, 

whose movement was in the sam 
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intemtl 'he kinematic 

of come ’“^hot is involved here is, 

intoed E “ As has been 

optoveher?’ “f ^hnilarity 

tatirSrtb ““ as regards the orien- 

physically bv th ” r ^P®> amplitude of the movements performed 

ty which subjects mention in their responses corre- 
sponds exactly to the pattern of stimu- 
lation on the retina. 

This situation can be set up with no 
^ difficulty by the projection method. 

2 For example, one might project on a 

screen the images of two circles of 
2 which one. A, is larger than the other, 

B. A starts to move, travels in the 

^ direction of B, which is motionless, 

Fig. 9 slides behind it. At the moment 

concentric R circles are completely 

conjointly.’ (For a ■*“ '*'®y continue to move 

^hollar extent, s:~‘; «n.ation see Fig. p. Also, for a 

the time ^ informative kind, was carried out at 

ntetS ^ of intentionality.- The disc 

a distStce hy 5 mm., is motionless at 

sions and also mntinnT ® ^^d rectangle of the same dimen- 

m theXSen of B ^ of 5 cm. per see. 

squares of 5 bv < mm ^ *Rm. off it divides into two small 

per sec., and Boe<i moves at a speed of lo cm. 

ahead ofit,whUe the left hnnH reaches a distance of 5 mm. 

speed in such a w^v during this time at A’s original 

same time as the ^ u reaches a position 5 mm. behind B at the 

dien converee at position beyond B. The two squares 

dicy cndrcle like ^ towards object B, which 

blai, rXtiS Sni'7 “d the three strips-red, 

opposite direction to “ speed of 10 cm. per sec. in the 

on to that of the onginal movement of objea A, which 

A. MICHOXTB, Autobiographic, op. dt., p. 210. 
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frequency for a common course of 73 nun. before the intervention of 
the blow dealt by C (this corresponded to a duration of 118 tnilh- 
seconds at the speed used), and with 90% frequency for a common 
course of 15 mm. (corresponding to a duration of 242 miUisecon > 
These data' are dearly valid only in the spedal conditions of ^ 
experiment. They show, nevertheless, like the previous finding, that 
tho length of the common course and the corresponding duration 
necessary for kinematic integration to take effect are by no means 
negligible and in some dxcumstances can reach quite a consi era 
value. 

However that may be, it is dear that this integration must ivays 
precede that of the objeas if there is to be entraining or tracnon. 
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\ 3 X objection ma y be made about inc r 
‘’ le curious case of ‘amodal’ entraining' completely covers 

tiis occurs, it will be recalled, when o j without B being 

::t B after joining it, and then ^ (For a diagrammatic 

lie, until the time when it stops or disappears. I 

Kcntation see Fig. 13O . . , jaje involve any 

he stimulus-system docs not in ^ ^ ^ motionless 

■sc, nor any visible movement o » appear any ^ 

Qcnt when it is covered by ^ cm bic to 

is. Neverthdess subjects mdica been 

ntrain B in these ciraunst^<«. ,aion in such condi 

lin evidence as to the length o 

U-.aion-aiu.riuW-ioaUccavsani. 

M. y 4 la, La natuw 954 . 47 ^** P' 

anique, J. Ptychol. ATcnw. P 
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ro^t ™ inimediate contact between the 

^ ‘^"“S their common course. 

niiTL^^ experiment on seventy-fonr new snbjeas, run- 

the resnnns^ -experiment of entraining in parallel; and only 20% of 
Wp^iSi^tT « 4 % in the 

the^nnLf“rn « ">« of 

Thines has suc^^ neras^ for the sunilarity to make its effects felt, 
information on lE' ^ **** te^arch in obtaining some precise 

he has establishM^»E°™i,' f^Porating in the conditions described above 
duce the Entra' ' ^^*’0 *ongth of common course required to pro- 

“““““ 'he speed of tL movJnt. 
be as much as iso'lo°3^® duration m Aese experiments might have to 
90% entraininE r«n t^xeconds if one was to be sure of at least 
B was made to nchieve limitation of the common course 

»°Her exof •“ 

mental conditions of T experiments auned at combining the experi- 
thoronatchSa 1?'^®-“ 'he Traction Effect-with 

passed in front of objers wh^IT®"’ 

afterwards started to mov^ • ^ mouonless, and that object B 

had reached either « ^ when the distance between them 

taneously in the continued to move simul- 

however, to brincr • at the same speed. It was possible, 

direction and weft m strike st’e 

cither at the nartim.j^ • ^ different times during the experiment, 

it had followed a comm**'*'™' ® "uHad to move, or later, after 

diagra^tic repmsentafon s« ** 

or responses ofun^ '**' aubjects gave either responses of launching 
told that thev mne i*" "^Tding to the circumstances, and they were 
ThTrluimT 'hu other. 

"O. TiimSs •'**^' raaponses occurred with 50% 

rtchtrehet tur Prder^nlmlnon** ^ causality perceptive. Nouvellet 

•lewM dc Louv^n, 1^62. ' ^mdia Psychologies, PubUcadons Univer- 

rausshid Pcrceptivcj'c^.5>!f''7i'h'^™"* '^Tcs d’organisau'on itructunde dc 
PP- 259-274. ‘-cmcl.iS, Permmece, a RiMu Phltvtminvle,, op. dt.. 
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frequency for a common course of 7*3 mm. before the intervention of 
the blow dealt by C (this corresponded to a duration of 118 milli- 
seconds at the speed used), and with 90% frequency for a common 
course of 15 mm. (corresponding to a duration of 242 milhseconds). 
These data are clearly valid only in the special conditions of this 
experiment. They show, nevertheless, like the previous findings, that 
the length of the common course and the corresponding duration 
necessary for kineniatic integration to take effect are by no means 
negligible and in some circumstances can reach quite a considerable 
value. 

However that may be, it is clear that this integration must always 
precede that of the objeas if there is to be entraining or tracuon. 
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An objection moy be made about the part played by 'common fate- 

in the curious case object A completely covers 

This occurs, it will be recalled, w without B being 

objea B after joining it, and then ^ diagrammatic 

visible, untU the time when it stops or disappears, (for mat 

representation see Fig. 13O involve any common 

The stimulus-system docs not m ^ ^ mouonicss at the 

course, nor any visible not appear any more after- 

moment when It IS covered by A m ^ perfectly well sec 

wards. Nevertheless subjects mdi ^ 

A entrain B in these ^‘^‘“^^“radius of action in such condi- 
obtain evidence as to the length 

I’imprmioa de auwJiti 



CA«SALITV-KHW P.RSPBCT.VES 
amodalfo^rbll^d^li^^fj’' P“nce, in an 

where A appears, B seems to he nr,- 

the amodal presence of B lasts r ludden behind A.“t Thus since 

during this time in A’s ‘fate’ Thif ^ clearly partake 

tntining Effect is prtenr aL^n“.'^.= ‘o the En- 

occurrence are different here from’ *'h* °’u^ conditions of its 

since they resui^S"^” “ the ordinary case. 

As for the tetnl^ma^r Effect, 

iects and the resultant delay in se^cgation between the ob- 

of the movements, it should ha “‘^^tion as compared with that 
e consequence ome ““‘f *^t these are clearly 

md the two obje^ st^ mot “‘''’E is suppressed 

twofold integration (of objects anVitv “aether, the 
and there is no longer any Question of simultaneously, 

«"»ir 

B ft si«s during thft ““ ftftft- 

their intrinsic'^^p^^ti^ separated by 

spatial position at a distance'from a “^“''ts, and by their 

a crucial point-the^^otT. “-“t be added 

«ae A aloVe is inmo^^”^ 1° the optimum 
®atie point of view this estahh “ tnononless, and from the Idne- 
object in movement beinv “ hierarchy between them, the 

motionless object. ® dominant, phenomenally, in relation to a 

the second pl^,“^^' ''T* differences stiU prevaU during 

belong to object A, wlS on th '’c' movement contiuues to 

B is also maltaiUTv” 

own. “ "™' "f the fact that it has no movement of its 

manence, during the short ™““ifestation of phenomenal per- 

ch^aerised the objects durmg°2^'^pf jf “^P™P«Ecs which 

Proc y^TL^ ^ Pereepuon: le ‘dorm^ f ’ ^gme de la 
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amount the duration of stimulation required foe the perception of a 
similar shape in a tachistoscope. 

The responses given for lower values simply indicated that the two 
objects met in the centre, that they sometimes remained in contact for 
a moment, and that they then separated afresh. For durations of about 
250 milliseconds it seemed that the departure occurred almost immedi- 
ately after the meeting. This duration was a minimum, however, and 
was recorded with only one subject; for the others there was duality 
for a considerably longer time. 

The principal interest of this experiment dearly consists in the fact 
that, according to what the subjects themselves said, there did not ap- 
pear to be anything to justify their responses of duality at the second 
phase. It follows that these must have been due to some influence of the 
first phase, and to the mdntenance of a type of structure which no 
longer corresponded to the stimulus-conditions occurring at the time. 

By modifying the experiment it is possible to obtain further details 
in this connexion. The change consists simply in replacing one of the 
objects by an object of the same dimensions but red in colour. In these 
conditions there are again the same results as before, in that, when the 
duration of contact is short, the subjects indicate simple touching, while 
for longer times there may again be the formation of an overall struc- 
ture, a bi-colouced rectangle, or, as one observer imaginatively put it, 
a ‘small flag*. 

The responses given by the subjects are extremely interesting in this 
case because they make it easy to discover in what respect the structures 
which occur as a function of the duration of the contatt are different 
from each other. 

When the duration is fairly short, the separation between the two 
adjacent objects occurs at the place where two surfaces, each with its 
own contour, are side by side; one could tlierefore say that the boun- 
daries of the two objects arc conjoined over this distance. 

When the unitary configuration is formed, on the other hand, and 
the subjects say that they sec a single bi-coloured rectangle, it is clear 
that this rectangle has a contour of its own, a continuous one, which at 
one and the same time include the two red and black areas, and that 
at the point of their separation there is no longer a simple juxtaposition 
of two objects. On the contrary, this line has become from then on an 
interior detail, a dividmg limit between the comtitutive parts of a 
single object, viz. the total figure. 
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The permanence of the objects thus appears linked to that of their 
contours, and this certainly clarifies to some extent the nature of 
the processes operating during the 
passage from the second phase of 
the experiment (when the two ob- 
jects are joined together) to the 
third (where there is a total con- 
figuration). It is therefore appro- 
priate, I think, to link this fact with 
other similar ones which have al- 
ready been investigated on the role 
of contour and its permanence.^ 

Besides the permanence in the 
segregation of the objects, which 
has just been demonstrated, there is 
also in other cases permanence of 

the movements performed by these . . 

objects. This is confirmed in the case of the following expenm 
(For a diagrammatic representation see Fig. I5-) 

Exp. 98. (Projection mctliod.) The subjects arc at 

small parallelograms, 6 by 12 mm., Icanmg m ..y' above 

an angle of 30“ to the horizontal, and Projected vcm^yo« 
the oAer at a distance of 10 cm. on a broad 
square. These pandiclograms start to "lovc of 10 cm. 

vergent paths forming an angle of 60 , and cover join 

at a speed of 12 cm. per see. before coming togc • ^ 

up they change shape and oricniauon in “ ’qvcs along a 

they constitute a square 12 by 12 mm. die 

horizontal path whose direction corresponds to , move- 

angle formed by their pailis when they moved jijunce of 

meat is carried out at a speed of 9 cm. per , n -piic obverva- 

30 to 35 mm. the square disappears bcliind a s lu . about 

tion-distance was 1*5 metres, and no instruction 
fixation. 
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Twenty-two subjects took part in this experiment, of whom ten were 
familiar with observations of this sort, while for the twelve others, who 
were students of philosophy, it was something quite new. Now except 
in one case where the response was ambiguous, they all declared that 
they saw the objects join up and then go off together one above the other. 

The majority (sixteen out of twenty-two) indicated further that they 
saw a horizontal separation between the two objects after they had 
joined together; and one of the experienced subjects was actually so 
convinced of the physical existence of this separation that he thought 
that there had been a technical fault in the apparatus; and we had to 
present to him the horizontal course only, with the first phase sup- 
pressed, to convince him that at this moment there was only a single 
square of uniform colour which was moving on the screen. In fact it is 
very probable that a number of peripheral factors, connected v/ith the 
way in which the retinal stimulation evolves, contribute to the formation 
of this separation. In view of the results of the preceding experiments, 
however, this is secondary from our point of view. What is important is 
that the subjects again say that they see a duality of shapes at a moment 
when the objects ace already joined together and when the stimulus- 
conditions operating at that instant are such that, if there had not been 
the first phase, they would have seen a square shape of uniform colour. 

Now it is a remarkable fact that the square shape was mentioned by 
only five subjects out of the twenty-two! Several of these expressly 
added either that there were two objects forming a single block, or that, 
as they continued one above the other, they remained separate for a 
short time and then became a single square. 

For some subjects the segregation is complete. Thus a foreign sub- 
ject, in his desire to show clearly what he saw, drew very accurately the 
two objects in their respective positions in the first phase, with an 
indication of their paths, but he still represented them in the second as 
two parallelograms linked together! When I myself was subject, I saw, 
after they had joined up, two rectangles linked together but slightly 
offset horizontally in relation to each other. 

stencil, from behind, at the end fonning the base of the angle. The result of 
this is to caube the images of the two parallelograms (corresponding to the inter- 
sections of the line of light with the oblique slits) to appear on the ground glass. 
Next the proiector is made to pivot around its vertical axis in such a way that 
the line of light slides along the stendi and the images of the parallelograms then 
move along paths determined by the shape of the cut. The luminance of the 
parallelograms and the square was about 15*5 candles per sq. metre, and that 
of the background 1-7 candles per sq. metre. 
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It seems ouce more that the duration during which duality is main- 
tained varies with different subjects, and that the length of course 
which we adopted, corresponding to a duration of about 300 milli- 
seconds, was perhaps a little too long for some of them. 

The conclusion to be drawn from this experiment is that there occurs 
a permanence not only of shapes but jdso of movements, and that 
kinematic common fate is not sufficient, any more than uniformity of 
colour, to ensure the immediate integration either of the objects or of 
their movements. 

The experiments which have just been described, and many others 
along the same lines, show in a dear way the existence of a tendency 
txiwards permanence of the characteristics of the &st phase; the con- 
tours of the objects, and their movements as well, are maintained during 
the second phase, despite the modifications in the stimulus-conditions 
which mark its beginning.^ As has been indicated above, this tendency 
is certainly one of the detenniiung elements which go to make up the 
structure of entraining. 

Before we discuss this matter fiinher, however, it may be of interest 
to supply a direct proof that permanence plays a part when the structure 
of entraining is formed. It was to establish this point that the foUouing 
experiment was carried our. 

Exp. 99. (Disc method.) Two similar objcas, black rectangles of 
5 by 8 mm., are present in the slit at a distance of 30 mm. from each 
other. At a given moment the left- 
hand object, A, starts to move to- 
wards the right at a speed of 5 cm. 
per sec. When it joins the other 
object, B, B starts to move in its 
turn at tlie same speed and in the 
same direction in such a way that 
from then on there is only a single 
black rectangle, 5 by 16 mm., in 
movement After travelling for 20 
mm. it disappears behind a shutter, 

(For a diagrammatic representation 
see Fig. 16.) 



Fig. 16 
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in Spite of the fact that the long rectangle is uniform in colour, the 
majority of the subjects see object A entrain B during its course,^® the 
two objects remaining phenomenally distinct until the moment when 
they disappear. Moreover this distinction is confirmed even in the case 
of most of those who did not mention any causal impression ; there were 
thirteen of these, out of a total of fifty-three subjects, and only two of 
the thirteen indicated the formation of a rectangle. Thus it is clear that 
there is duality of objects during the course of the Entraining Effect, 
but from the time when one passes beyond the limits of the radius of 
action one secs only the lengthened rectangle. 

If we now consider the last three experiments taken together, we may 
say that all of them without exception bring about conflicting situations. 
Everywhere, in fact, the tendency towards permanence is in opposition 
to ‘common fate*. 

In exp. 97 it was the permanence of the contours which was opposed 
both to the forming of a combined contour in the total configuration 
and to the unity of the object.” 

In exp. 98 there is a second conflict in addition to tlie one mentioned 
above, that between the duality of the movements and the formation 
of a single movement belonging to a total configuration. 

In exp. 99 and in the case of ordinary entraining, a fresh complica- 
tion arises which makes the conflict even more acute, since the differ- 
ence between the ‘states’ of the objects in the first phase (i.e. one mov- 
ing, one static) further reinforces the opposition to their being unified, 
and to the movements being unified also. 

Now in all these experiments the same effect from the conflict is 
seen, viz. a delay in the establishment of the total configuration in rela- 
tion to the beginning of the ‘common fate’. This delay is clearly pro- 
longed for as long a time as the tendency towards permanence remains 
the more powerful one; and it lasts until this tendency gradually loses 
its force and ‘common fate*, whose opposite effect is progressively 
more influential, finally becomes dominant. 

In the case of exps. 97 and 98 the inflict is resolved simply by the 
passage of time ; this is the only factor operative, because the states of the 
two objects (movement or rest) were the same durmg the first phase, and 

** This was so for all the experienced subjects (eight out of eight) and for 
thirty new subjects out of a total of forty-five. 

The Words ‘unity of the object*, of course, cover also the unity of the 
^oup, just as ‘unity of the movement’ indicates that the movement belongs to 
the combined configuration whether it comprises one unit or a collection. 
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they thus had the same *past hatoiy* at the start of the second phase. 

In the case of the Entraining Effect, however, it is entirely different. 
When the common course of the two objects begins thqr are by no meanc 
on an equal footing, since their “past history* ftom the itinematic point of 
view is quite different. In the Type-experiment of entr aining object A 
was moving while B was motionless and also inert. (The two are not the 
same thing, as we saw on p. 314.) There is in rhrsrespecracontrast be- 
tween the properties of the two objects; and a contrast, or a disequilib- 
rium, of the same Knd occurs every time that there is entraining.** 
The experimental conditions thus create in this case a supplementary 
conflict — a conflict between (a) the tendency towards maintaining dur- 
ing the second phase the kinemati c disequilibrium existing at its start, 
and (6) the equality in unity which 'common iate* tends to bring abouL 
To put the matter more concretely, we may say that there is a tendency 
to maintain an opposition between the states of movement of the two 
objects, even though in fact their displacements are identical, or all but 
identical, from the spatiotemporal point of view. 

Now, as we know, the influence of conflict on perceptual strucmres 
varies considerably, both according to the nature of the conflict and 
according to the attitude and preparatory ‘set* of the subjects.® 

We have just seen that, in the simplest cases, the conflict can be 
resolved by exrinctioa In other conditions the consequences arc more 
serious or more complex. 

Sometimes there is an inhibition, and the resultant impression is 
chaotic. Or again, conversely, one of the tendencies can momentarily 
be so powerful that a particular impression is forced upon the subject. 
Moreover it often happens that different structures occur alternately. 

In other dreumsmnees, when the opposition it only pariialf a com- 
pronuse structure occurs, in which the evidence of conflicting in- 
fluences is still found. It is in this category that the structure of the 
fiitraicing Effect belongs. 
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which passes from being a pairing-up to being an identification — be- 
comes established and makes the displacements of the two objects all 
of a piece. 

This reconciliation of opposed tendencies^ however, is made possible 
only because of the phenomenal dissociation between movement and 
displacement, and it actually occurs because of the process of phenomenal 
duplication. 

We are thus in a position to understand the whole mechanism by 
which this hybrid structure of entraining is formed; and it is clear that, 
if we take into account certain characteristics of perceptual organisation, 
it is to be expected diat the stimulus-conditions which combine together 
in entraining experiments should be such as to produce this structure. 

It may perhaps be helpful to emphasise the fact that the solution of 
conflicts, in the form of a phenomenal duplication, is frequently to be 
found in the perceptual sphere, not only in the case of vision but also in 
the case of hearing and the tactile-kinaesthetic senses, and in static 
situations as well as kinematic ones. 

This is what also happens in the case of the Transport Effect, to 
which we have already referred. 

Here, since the transported object is inside the vehicle or placed on 
top of it, it is the vehicle which normally constitutes its frame of 
reference. 

Now, according to the laws governing perception of movement, the 
object inside can give the impression of moving with a movement of its 
own only if it moves in relation to its own frame of reference. In the 
case of the Transport Effect, however, the transported object does not 
change its position in relation to the vehicle, at any rate as far as the 
vehicle’s advance is concerned; it thus cannot give the impression of 
moving in this direction. Yet we clearly see it change its position at the 
same time as the vehicle. Here, too, there is thus an apparent contradic- 
tion, and this becomes resolved, once again, in the fact that the object 
seems to ‘participate’ in the movement of the vehicle. In other words, the 
advance appears at the same time both as a movement belonging to the 
vehicle and as a simple displacement of the transported object (com- 
pare pp. 150 seq.). 

Here is another example, borrowed from the sphere of static per- 
ceptions. This is the case, familiar to all those who have been concerned 
with problems of perceptual Gestalten, of linear figures whose con- 
tours have a part in common, as for in Fig. 17. 
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Here, too, there is a conflict, since, on the one hand, in virtue of the 
iaws of perceptual organisation, each of the two shapes, the triangle 
and the square, should have its own con- 
tinuous contour, and this would bring about 
a complete segregation of the two contours, 
while, on the other hand, a part of these 
contours is common to each. In these condi- 
tions one could Intimately suppose that 
one of the figures would appear as complete 
while the other remained with an open part. 

This, however, does not occur spontaneously, 
or at any rate not often. Observers in /act 
see both figures complete,* their contours are continuous and neither 
of them presents any lacuna. Qearly this can happen only if the 
common part is duplicated in some way. One possibility, for example, 
might be the occurrence of an illusion of localisation in the third 
dimension; thus the base of the triangle might seem, for example, to be 
in front of the top side of the square. To show that this structure did not 
in fact occur, I had a reproduction made of the figure in wire of i mm. 
diameter. Although this makes the impression of unity in the shared 
part overwhelming, the two figures nevertheless continue to appear 
complete. Her^ as in the case of entraining, it is a matter of a duality 
of aspects’, a line or part of a line which is perceived as being simple and 
as one belongs to two different contours; it thus fulfils different func- 
tions simultaneously and presents two distinct appearances.®® 

In the Type-experiment of entraining, the structure of the fint 
phase, which tends to be maintained during the second, comprises the 
presence of two objects, one in movement and the other at rest; but 
there is e^erimental evidence that the Entraining Effect can also occur 
in other conditions. These must now be considered, so that we may 
see if our theory is still applicable in such cases. 

I had supposed that the presence of objea B during the first phase 
was indispensable to maintaining the segregation of the objects during 
the second.®^ Thin^ has shown, how'cver, that this is not strictly cor- 

" This figure, hkc all complex fozms, is ambiguous in that it can be structured 
in different ways according to the attitude of the subject, or his ‘set’; it is also 
possible to see one of the figures os complete and the other as open, or again it 
is possible to sec a total figure of asjinmetrical shape. The latter, however, does 
not arise spontaneously. ^ , 

** See A. MiCHOrrE, La causalite phteom&ule, Siudium Ge/uraUj p. Z26. 



Fig. 17 
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rect. His experiments have certainly confirmed that the previous 
presence of B, motionless, is extremely favourable to establishing the 
structure of the Entraining Effea, but they also show that this can also 
be formed in other conditions. In particular he has carried out experi- 
ments in which B was absent from the visual field at the start, and sud- 
denly appeared in movement, at a fixation-point marked by two arrows, 
at the moment when A was passing the same place. Causal responses 
have certainly been recorded in these ojnditions, although they occur 
less frequently than in the case of the ordinary experiment.^^ 

However that may be, it seems as a result that the permanence of the 
state of movement of object A on its own can suffice to create the con- 
flict situation occurring in the second phase. This makes good sense, 
since it is clearly contradictory that (<j) the exclusive belonging of the 
movement to object A should be maintained, and {b) a common move- 
ment should belong to this total configuration which ‘common fate* 
tends to bring about. 

None the less it seems that the existence of a movement on the part 
of object A — or at any rate an apparent one — before the two objects 
join together and undergo a common displacement is absolutely neces- 
sary if the structure of entr aining is to occur. It is hard to see how a 
conflict of a kinematic kind could occur in other conditions.^ 

Another modification of the Type-experiment of entraining con- 
sists in making object B move during the first phase, though more 
** Sec G. THINGS, op. dt. 

’^Tognazzo, during his interesting research on traction and entraining, has 
carried out a series of experiments whose results seem to be in conflict with our 
view that the priority of the motor object’s movement in relation to the com- 
mon movement is an absolute necessity. See D. P. tognazzo, Contributo all’ 
analisi degli effetti causali ‘enirainement’ c ‘traction*, Metnorie della Accadentia 
Patavinoy Classe di Scieme Matematiche e Naturediy LXXI, Padua, 1959, S-IT* 
In these experiments an object made an outward and return movement; at 
the end of the outward journey it met another motionless object, which then 
accompanied it during the return phase. • ' 

In these condiuons the majority of the responses mentioned a ‘traction*, 
which is normal; but among the forty subjects taking part in the experiment 
there were fifteen who in some instance indicated an entraining. For each 
vanation of the experiment, too, somewhere between four and seven subjects 
out of forty gave causal responses. 

This result is dearly very strange. It should be poinv-wd out, however, tlmt 
this type of response depends, once again, on the existence of a first phase in the 
^tnmenty preceding the conanon course. Hence various hypotheses are possible, 
to the first place it often happens in our experiments that subjects have reported 
the presence of induced movements at the moment when the moving object 
approached a motionless object, the motionless object seeming to go to meet it. 
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slowly than A. in such a way that A joins B during its couise; after this 
both move, one beside the other, at the same speed and in the same 
direction.^* 

The results of this kind of experiment depend, ceteris paribus, on 
the difference in speeds. When this is very small, one is approximating 
to the conditions of exp. 98 (p. 329), and the duality of the movements 
is maintained during the second phase. When the difference is con- 
siderable, on the other hand, the siructure of the Entraining Effect be- 
comes established, and the impaa introduces a real cleavage between 
the ‘active’ movement of B in the first phase and its ‘passive’ displace- 
meet in the second. 

This cascj like the preceding one, is very instructive and requires to 
be taken seriously. It shows that in the Type case of the Entraining 
Effect it is not only the ‘states’ of the isolated objects (i.e. A moving, 

B motionless) which tend to be maintained because of the tendency to 
permanence, but rather the contrast between these states, as we have 
indicated above (p. 333). It is thus the opposition casting at the start 
of the common displacement which counts. This appean very dearly 
here. In effect it is the difference beoveen the speeds of the movements 
in the first phase which tends to be conserved, although from then on 
the displacements of the two objects have tlie same speed. Hence arises 
the conflictj hence also comes its resolution, in which the displacement 

The occurrence is so striking that two investigations have been devoted to it 
in our own Jaboratory, one of them forming part of the coUen/on of research by 
Thines mentioned earher. It seems atrcincJy probabJe that simUar movements 
also occurred in Tognazzo’s experiments, at any rate in a number of cases; and 
this would then fully explain the subjeas’ responses, since the motor object 
would already have appeared in movement in the direcuon of the common 
course before being joined by the other object. 

According to another hypothesis there occurs at the moment of contact a 
triggering off of the movement of the object whidi had been motionless, and 
this ensures its apparent priority. 

Lastly, one cannot exclude a priori the possibility that the serial order of 
presentation had some effect and that the subjects used expressions wliich did 
not adequately reflect what they saw- (On this point sec next paragraplu) 

In any case, in the absence of more complete data, it is impossible to reach 
a valid conclusion as to the significance of these expenmems. To be convincing 
they should, in my opinion, have been carried out on subjects wlio were new to 
the task but famdiar with sdcnnfic obsersvekm ; also they shotilJ hue been 
performed in isobiion, i.c. not forming part of a scries in wluch other causal 
situations were presented, and in addition one would need to be quite sure what 
exactly a subject meant by some particular response. 

Compare pp. 149-150. Also A. MJCiioTTr, i. XNors, anJ A, coin- 
OELDERS, Etude Comparative, op. dt., pp. 3S8 scq. 
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. , ^ ^ ejection had nothing to do 

ttth A s movcffiwt. In cy case, whenever phenomena of this sort 
occurred, the opetauoa ct 'ccemoa fate* was held in check, and there 
was no longer any mentioa of entraining. As for the other responses, 
they, t w, were noa-camsal, but were of the ‘lighting-up’ or 'pre-integra- 
lion kind which I shill discuss in i moiacnr. 

In another version of this ccpirimcnt, again carried out by Thiafe, 
the situation was simplified (see Fig. 19). Object A, a circle 27 mm. in 


I 




diameter, moved towards a fixation- 
point marked by nvo arrovw, and at 
the moment when it arrived there, 
another smaller circle, lo mm. in 
diameter, suddenly appeared next 
to the other on the side to which it 
was moving (in a position corre- 
sponding lo that of objc« B in the 
case of the Entraining Effect). This 
second circle had seven times more 
luminance than thefirst(74*5candles 
per sq. metre againsr I0'5), and, in view of the amount of its luminance 
and its surface, its appearance would be c.xpccted to give rise to marked 
gamma movements. In these conditions none of the fifteen new subjects 
who took part in the experiment mentioned entraining; the movements 
were indej'cndcnt for all of them. 

(ii) I mj>clf h.l\x performed a further experiment the result of 
which is simil.ir. It >^‘as carried out by the disc method, and involved 
the use of the Sctvvn Ellcct, (For a diagrammatic representation see 

Fig. aevi.) 


— -f 
Fig. 19 
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slowly than A, in such a way that A joins B during its course; after this 
both move, one beside the other, at the same speed and in the same 
direction.^* 

The rcsuits of this kind of experiment depend, ceteris paribus, on 
the dilference in speeds. When this is very small, one is approximating 
to the conditions of exp. 98 (p. 329). and 'he duality of the movements 
is maintained during the second phase. When the difference is con- 
siderable, on the other hand, the structure of the Entraining Effect be- 
comes established, and the impact introduces a real cleavage between 
the ‘active’ movement of B in the first phase and its ‘passive’ displace- 


ment in the second. . 

This case, like the preceding one, is very instructive and requires to 
be taken seriously. It shows that in the Type case of the Entrammg 
Effect it is not only the ‘states’ of the isolated objects (l.e. A movmg, 
B motionless) which tend to be mamtamed because of the tenden^ to 
permanence, but rather the contrast between these states, as we have 
indicated above (p. 333). It is 'l>us the opposition existmg at the start 
of the common isplacement which counts. This appears very clearly 
here In effect it is the difference between the speeds of the movements 
in the first phase which tends to be conserved, although from then on 
L is^ents of the two objects have the 

the coifflict; hence also comes its resolution, m which the displacement 
. .... :...r»«<ti 7 aHnns have been devoted to it 
The occurrence is so striking that collection of research by 

in our ownlaboratory, one of thOT j^®i^„l,ablc that similar movements 
Thines mentioned earlier. It seems ^ ^ number of cases; and 

also occurred in Tognazzo s expwun ' rcsoonses, since the motor object 
iHs would then fully explain the of the common 

would already have appeared m movemm 

course before being joined by the oinm moment of contact a 

According to another hypothesis in motionless, and 

triggering off of the movement of the ooieci 

this ensures its apparent PSionty. possibihty that the serial order of 

Lastly, one cannot exclude a pnm a i^ expressions ivhich did 

presentation had some , 1 * point see next paragraph.) 

not adequately reflect what they raw. t impossible to teach 

In any case, in the absence of experiments. To be convmcing 

a vahd conclusion as to the =;^^”^"ex,ried out on subjects ''ho wore new to 
they should, in my opmion, fA“b5etvanon; also they shoJd have been 
the task but famihar with of a scries in wluch other causal 

performed in isolation, i.e. no fonmn^P^__ ^eed to be qmte sure what 

situations were presented, an ^eiilar response. 

exaaly a subject meant by Pf^ShTHOlTE. n. XNOPS, and A. coEu. 

•‘Compare pp. '49-150. ms L, xSS scq. 

GELDERS, Etude Comparative, op. eit., PP 
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of B loses its ‘movement’ aspect and the dupUcation occurs which is 
characteristic of the structure of entraining. 

Thus it is in fact the dominant character of the kinematic structure 
mstmg at the start of the second phase which tends to be maintained. 
This happens despite the partial alteration of the stimulus-conditions, 
and It IS this which is the source of the conflict. 

So much for our answer to the question raised at the beginning of 
Stage VI. ^ 

Fr^all that 1ms gone before we may draw the following conclusions: 

I. The experimental conditions in which the Entraining Effect 
stimulus-system operative in the first phase 
md the ^ange wlfich it undergoes at the start of the second— give rise 
to a conflict situation. 


r.f’i duplication, as a result of which the conflict is 

^ ^ conipromisej is a process (a psychophysiological one) 

whe^tr OK"™ 

stimifius-system would be expeaed according to the laws of 

v«^f«°u“ which are different 

yet partially compatible. 

whltTP^^® r? “ * description of the next stage there is one point 
teerihed 1 1 “8ht of the facts 

more nre ‘ ^ ^ 

concen^t formerly. The first definition of this 

seS to remembered, was ‘the distance over which object B 

Tew has shown that 

TemCtr - TV “ -““-rstation of a temporal 

since we mav ^ ™''' rs clearly confirmed by our new experiments, 

en^ pe^ml H ‘’’o “°dency towards phenom- 

remporX ‘^otermines the spatial and 

Xf E/r TE “f "-o experiment, 

that a final experimental stage to complete, 

analysis is a valid one. ® “ necessary for making sure that our 

Entotog^ffea°irfn'“"!r®'f°“' *ot the structure of the 

ring when ‘commnn ^ resiflt of the perceptual conflict occur- 

can be checked bv oiv ^ .''“rts to intervene, the validity of this idea 
■‘M r ® aystematicaUy on the factors responsible 

M. vfiLA. La namrc du rayon d-action, op. dr,, pp. 344 seq 
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for the conflict. The check can be made in two ways, either (a) by ensur- 
ing the supremacy of the factors which favour the segregation of the 
movements, or (b), conversely, by reinforcing the factors whose action 
gives rise to their integration. In both cases one would expect a de- 
crease in the number of causal responses. 

(u) The first method was applied in three experiments, (i) In one of 
these, carried out by Thines, the procedure was as follows. Object A 
consisted of three circles of light just as it did in the experiment de- 
scribed on p. 323. In this case, however, the circles were considerably 
larger in size, viz. 22 mm. in diameter, and the distances between them 
were larger also. At the start of the experiment the circles forming 
object A enclosed the extreme right 
of an opaque rectangle placed against ^ 
the ground glass (see Fig. 18), and 
when they were set in movement they O 

slid towards the left along the length 2 
of the reaangle. Object B was a 
similar circle, whose image was pro- 

jetted at the left ofthe rectangle; this d 

was the point fixated by the subjects. ^ — 

When combination A became level p,n ,3 




with B and B began to move, B was 

ITtLd inthemfddleofthe hypotenuse of tr^gle A, audit stayed m 
to position throughout the whole length of the common course which 

the extreme left of different types, were 

conditions, even though they were 01 many 

non-causal without movements ofthe two ob- 

The majority of sub, etts^stt^ttotte^_ 

jetts were qmte mdepen^ -noearance was practicaUy instantaneous 
lM.ed with the fact that B s by fairly pm. 

and was often accompani , ^ 

nounced gamma movemen s. ^ displacement appeared as a con- 
ment when A was passmg > of expansion; and as a result of this 

tinuation ofthe gamma mov^nts^ofj^^^ 

1 ni^btt o/sSiects sometimes added that tiie movement of B was 
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the result of an ‘ejection’ of B by an unknown cause from the ‘gun’ 
formed by the opaque rectangle; but this ejection had nothing to do 
with A s movement. In any case, whenever phenomena of this sort 
occurred, the operation of ‘common fate’ was held in check, and there 
vras no longer any mention of entraining. As for the other responses, 

of the ‘lighting-up’ or ‘pre-integra- 
tion kind which I shall discuss in a moment. 

In another version of this experiment, again carried out by Thines, 
the situation was simplified (see Fig. 19). Object A, a circle 27 mm. in 
diameter, moved towards a fixation- 
t point marked by two arrows, and at 

^ moment when it arrived there, 

another smaller circle, lo mm. in 
diameter, suddenly appeared next 
to the other on the side to which it 
was moving (in a position corre- 
sponding to that of object B in the 
case of the Entraining Effect). This 
second circle had seven times more 
oersfl V Juniinance than the first (74*5 candles 

sm^T“ of its liiinancc 

“Sivcrise to marked 

w™ook o^U if' “ “Editions none of the fifteen new subjects 

™ rjzr”- 

wWdi is sim^ “ further experiment the result of 

the use of the ScreTiTE^' (For 

Fig. 20a.) ' ^ diagrammatic representation see 

slit afthe lefq mo'ra towS ^ “ *0 

After it has tmvcHcd ft- “t, 

there appears at itrfmi‘*« in its course, 

comes progress1ve^r=^i“-3^'-h”'2 wWch b=- 

ccaohrs 5 mm. TUs is obj^ B 'coS* 

square positioned in front of fed 

of 4*3 cm. per sec. over a dUran^ interruption at a speed 

hind a shutter. The obc<*ruuf- ^o^ore disappearing be- 

°o of the experiment (see Fig. 20b) consists in making the 


— + 

Fig. 19 
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red strip app^ at the rear (left) end of object A; it then becomes 
progressively larger at a speed 0/3*1 cm. per sec. (slower than that of 
A) until It reaches a length of 5 mm.; the whole then conunucs to move 
at a speed of 4-3 cm. per sec., B this time being positioned behind A 


Fifteen new subjects took part in the first vereion of the experiment 
and seventeen in the second. All gave similar responses, to the effect 
that they saw the red square emerge spontaneously from behind the black 


1 


2 

3 



I 


Fig. 20(j) Fig. 20(6) 

rectangle either ahead of it or to the rear of it, and that the objects con* 
tinued to move together, but that there was no question of B bein g en> 
trained by A.®® The fact that this spontaneous emerging-movement of 
B’s is seen at the moment when 'common fate’ begins is thus proved to 
be sufficient to ensure the momentary autonomy of the object’s later 
movement. Moreover the fact that the emerging-niovement is spon- 
taneous is the operative factor here; it is not the speed, since in one 
case it is greater than that of A while in the other it is smaller. Again, 
in view of the way in which B appears progressively, there is no longer 
any question of gamma movements occurring here. 

(iii) A third experiment, based on an entirely different principle, 
also succeeded in offsetting the influence of ‘common fate’ on the inte- 
gration of A’s and B’s displacements. This experiment, which was car- 
ried out by Mile Crabbe, using the disc method, has already been 
** In the first version of the experiment one subject indicated that he saw B 
pull A behind it, which obviously shows that for this subjert there was a dear 
dominance of B over A; this is understaodaWc in view of its greater speed at 
the momcDt otits appearance. Also there is no difficulty in modifying the condi- 
tions of this experiment in such a way as to impose the structure of the Tracuon 
Effect. All that is necessary is to make the spe^ of B’s 'exit’ very much quicker 
than that of the progress o£ A in the fi«t phase (6*5 cm. per sea as compared 
with 1-2 cm. per sec.J, and then to make the two objects travel at the higher 
speed. 
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described on p. 324; and as we saw, conditions can be so arranged that 
object B is already integrated, in a structure of launching, with a third 
object, Cj at the moment when the common course of A and B begins 
(sec Fig. 12, p. 325). 

In this case, for experimental reasons which can readily be under- 
stood, the conmon course of A and B had to be brought about in the 
form of a traaion experiment (compare p. 160). In a pilot study, object 
A, moving from left to right, joined B and passed beyond it; and when 
It was 5 mm. away B began to move in its turn in the same direction 
an at the same speed. The influence of ‘common fate* is clearly shown 
^00/ ^ of contact between the objects, 

\ ^ subjects taking part in the experiment indicated 

th«, after overtaking it, object A drew B along behind it. 

The experunent was then modified as follows. The third object, C, was 
made to play a part; it came rapidly from the left and dealt a blow to 
objctt B at very moment when B was beginning to move behind A. 

1 tus fresh experiment was given to forty more new subjects from the 
ame student population as the previous group, and this time not a 
Traction Eifect. 82%, on the other hand, 
do wifi! tu' ^ ^^miched B, and that A*s movement had nothing to 
nn 7 !r occurring at a moment when A was beyond B; 

mentioned three successive movements, inde- 
pendent of each other.^’ 

resno!!L^^^^ examples thus show that it is possible to make causal 
ponsM of entrammg disappear whUc still maintaining the common 
vent their ^ during the second phase, provided we pre- 

m a c •’<*'8 “tugtuted. 

rise ^e fo™ the conflict which gives 
the first and °° of entraining, it is the converse of 

oppoStt s *-= “f ‘^“ntnton fate’ by 

op^smg the segregative action of tho first phase. 

suppressbe segregation can be weakened by 

dSrLwrvI ™P““- ““ go farther in this 

plctcly this is H ^ where it is eliminated com- 

thc foUowina ^ niakmg use of the Screen Effect, as was done in 

A group of r " o *“'’0 often used as a demonstration. 

4 f ‘■Sht of different sires, ranging from a to 3 or 

irregularly arranged, arc projected on to a pane 

** O. CRABDtf, op. dt. 
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of^ound glass. They all move at the same speed and constitute object 
A (compare p. 315, above). At a given moment a new circle, B, gradu- 
aUy appears in the group, its front edge (from the point of view of the 
^rcction of A*s movement) coming into view first, and the rest follow- 
ing at the same speed as the progress of the whole.^ 

In these conditions it is possible to create the compelling impression 
that the object which is seen to appear pre-existed ia the group, and that 
it was already moving with it during 
the first phase, although hidden.^* 

Thus there is no longer any ques- 
tion of entraining, since (a) the ap- 
parent pre-integration suppresses 
segregation during the fuse phase, 
and (b) when object B appears we 
are straight away in the presence of 
the total configuration of the third 
phase, without this needing to have 
been prepared for by the second.^® 

Finally I shall mention a last experiment in which we introduced 
conditions of figural integration, so as to hold in check the s^egative 
tnfiuence of the first phase and reinforce the action of 'common fate' 
in the second. (For a diagrammatic representation see Fig. 21.) 

Exp. xoi. Object A was a circle of fight 27 mm. in diameter, with 
a luminance of iO'5 candles per sq. metre, projected on a screen of 
groimd glass at a distance of S5 nun. from a fixation-point marked by 
two vertical arrows, with their tips 34 mm. apart. The luminance of the 
screen was r'3 candles per sq. metre. The ob;ect started to move and 
travelled towards the fixation-point at a speed of 9 cm. per sec. When 
it arrived there, a small circle of light, 10 mm. in diameter, B, was 
projected instantaneously on to the centre of A. The figure shown 
consisted from then on of a central bright circle with a luminance of 
*» To carry out this experiment, it is necessary to put a screen between the 
projector and the pane of ground glass. (It should be at a distance such that the 
subjects cannot see it, so as to avoid the possible occurrence of the *gun' effect 
mentioned earlier.) The image of the objea which we want to cause to appear 
in movement during the displacement of the whole is intercepted by the screen 
during part of its course. 

*» The same thing has been observed by Thincs on various occasions during 
his research. 

To pass from this experience to a dear-cut Entraining Effect, all that is 
necessary is that B should be profcaed m advance, mou'onjess, to the place 
where it appears, and that it should start to move at the moment when A passes 
over it. Compare p. 153. 


4 ^ 



Fig. 21 
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by a concentric ring which is 
ess bnght This iigine rontmued to move, without interruption, at 
the origmal speed of A. The observation-distance was about 2 metres. 
It wiU be seen that what is involved here is the formation of a regular 
configuration, which could be expected straight away to bring about an 
integration of objects A and B at the moment when ‘common fate’ 
egm to operate, once more suppressing all possibility of conflict, 
he rapetiment was given to seventeen new subjects. None of them 
in cate any causal influence of any kind. Their responses were almost 
stereotyped,_and mentioned either the ‘appearance’ or the sudden 

retmbf “ u® ■" A-a response again 

by Thi!lb® subjecK 

caJtdlT'fb' “‘Petiments fit completely, as far as one 

ing aS with r of entrain- 

Sditibn *" conditions of its fonnaticn. 

o« theoTof ibT '^1 ‘■•“her confirmation when we set out 

our theory of the Launching Effect, which is our next task. 

(iii) Theory cf the Launching Effect 

(PP i28*s=o'^ ‘!l' Effect which we formulated earlier 

dam taken talh^ epphed only with some difficulty to our present 
Si^a^d 0^ S Observations made on launching at a dis- 

b“oreThetonarr ‘I “ the visuai field 

interventiorof the^Ar “ ^"“1“ ''=“Iy show that the 

necessary for the « Withdrawal Effects is not absolutely 

For^is rLLon ^“"bing Effect to be formed.^ 

Benerauy, and which^^o"” f„rleT“'“ 

mentally conformpH Kx.^, *0*^ Wie dose relationship, expen- 

move, goes towards R wh" i. is identical: A begins to 

howe;cr. is rna^HWe “ I' b' ThP third phase, 

arc joined together in m'o°'' of sotraining the two objects 

figuration, -g>o total con- 

has stopped. launching B alone is moving while A 

■■ “ =■ processes which 

of reference’, 'PohrisaUo'Tonhc''™ "hat the relations of ‘frame 

Phyafai,lyin,portan.pa”fa„' - ““<• ‘inversion of polariiy’ may 
part in eeitain particular eases of launching or entiining. 
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developed during the second phase; and this phase thus appears once 
again as a period of transition, in the course of which a causal struaure 
is estabUshed which makes the bridge between the first and last phase. 

The conditions in which this structure arises are similar m prmciple 
to those which we met in the case of the Entraining Effect, since here 
too there is a conflict situation. In this case there is opposmon between 
(i) the tendency to permanence of the kinematic states in the first phase 
(A moving, B at rest) and (ii) the effects of the stimulus-system operat- 
ing in the second (A at rest. B moving). r u- u V u 

Several experiments described in the mam body of this book show 
among other things that the launching simtiou produces condiuom 
favou^ble to the operation of the factor of ‘good contmuat.on _. This 
fair tends to ensme that the movement is umtaiy and contmuous 
Ildiat the identity of the object perfonnmg it is m^tamed even m 
X rfthe hiatus introduced physically at the pomt of impaa. This ^ 
spite 01 ine maiu cKunoIe, if by some means one makes 

be proved in d^eren y • ^ impact less clear, the 

thedistin»cn be„«nt^ob^e^at*=J^^^ witLut interruption 

ZX^oi:iengthofthepad.,andt^indudpi.hinitthemov. 

ment performed by objea B X tendency towaris 

In normal observation “"up“ the fact thaflrom the 

riulltp"! both the halt of A and the start of B’s dis- 

placement.“ , ,j,e Entraining Effea, 

It is here riiat the “-^XHirion of a hybrid and ephemeral 
this conflict IS resolved by ,,^^0* tendencies are found, viz. 

perceptual ®tt“«ur= “ ^ tendency to sec only what 
the tendency towards snncture can be thought of as 

corresponds to tt^ Ptesent s movement actuaUy performed by 

follows : although A b^ st P^’ jt appears as a prolorga- 

B continues to ‘belong’ 7 period of the second phase. 

tion of the latter’s movement X^etcr of inertia as in the case of 

T" 

meat of A (see earlier, pp. 333 Xenomenal duplication of the movc- 

In other words, there occurs apuenom 

j vv-t in the case of launchiog-m-fLeht, where 
« It should be be ^abrupt change 

Obiect B is already ““X”® ^/„ucTOtc of lauachius is lo be set up. 
of speed ai Ibis pomlU me s 
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meat performed by B, in the sense that this movement appears mo- 
mentardy under a double aspect-prolongation of the previous move- 
in^he ksf '“f displacement of B. That being so, it must 

rf I already-moving A which gives the appearance 

of movmg B by pushmg or launching it; and this is another form of 

^frmW “ *at which is found in the 

entraining Effect (compare p, 319). 

to Iwerf A performed by B can apparently ‘belong’ 

whkh the^’e H u during the fraction of a second 

Tetot t hi ^ experiment takes, may seem difficult to 

dv? 

performinv i/ ° P''“°™enal movement in relation to the object 

Lpet^l TdT ® demonstrated by many 

^pem nents-and if we consider the nature of the relationship linking 

tie 'ffiLTwr “ I “-J doea not deter- 

^e m any mtrinsic way the character of the object performing it so 

rStion its d the movement’s only essential properti« are 
to suHd mch m S ““ ■'*. ““'station. ‘Belonging 

of label attached to rh ** merely an extrinsic qualification, a sort 
the Z Wnt “ P'^-^y conceivable that 

cp^VrLTSXh* ““ ™tily 

toe sinS ob““ k Sdf mov. ''“a® 1' 

influence of the tendm™ j*”®’ therefore must the 

limit ofthc radius of “wards permanence disappear. When the 
of the mov^metrl rr “ ® P=tP°rmer 

It will peTC; ^rlmeX ; L P''^" 

theory by a scries of evrv. * ^ “ oheck our original 

ing Effect (pp. 72 si^^rth camouflage of the Launch- 

these experiments a^il„ a. ' ™y ““ as to whether 

now introduced in the theo^''Th ““didoation which we have 

the point with which we “ “ fact no incompatibflity, since 

menu was ™^„nt L,rr “-cemed in those ^xperi- 

that characteristic combina*'th ™r f '*'“'y’ m™lvcd was 

to duphcanml of the ^ • “f thc^.cm„ir of the aaive object and 
f the passive one which the phenomenal duplicarion 
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brings about (pp. 140-141)- In the experiments in question we tried to 
prevent the formation of such a combmation by comphcatmg the 
experimental situation of launching by the inmduaion of other 
elemen ts which should ensnre the integration of B s movement mto 
different structures-to-and-fro movements, group movement, sym- 
metrical movements, contraction, etc. The results obtamed m these 
conditions have of course lost nothing of their 

There is however, an objcaion to our theory which is immediately 

a continuity of movement. As tms odjccuu 

^“rw^nmethatweare^dh^^^^^^^ 

processes which possess a J ,he temporal one, it is 

Now m the case of the first o ,. by contact and in that 

absolutely necessa^ both in ^ be any perceptible inter- 

of launching at a distance ^ ^ ^ ,bne interval is intro- 

mption in the course of the • ^^_b j„een the stopping of A 
duced— of the same length ™ of launching disappear.*^ This 

and the departure of B, rausal ^bat temporal 

is a faa of fundamental • ^5 formation of the causal 

continuity is a necessary condition lor 

strurture. . contiguity, although pro- 

Experiment shows, , ho Launching Effect, is not abso- 

viding the optimum * „f if die two paths are similar m 

lutely necessary for P” ,bat one is a prolongation of the 

form (straight or curv^ and so pla ^bc movement per- 

other (pp. tor scq.). I^;- “rniti®of that of A, even though 

formed by B can seem Phenomenal Causauon at a 

« See pp. 99 «q. ^ iJ^ulte, 

Distance, Quart. J- perceptive vjsueUc eftez i 

lamberCIER, ^ pp. 90 seq. pp. cit., p. I 43 . Since 

I myself took ^jj^auncliins objects, 

perfect Ivhcthcf ngW « ‘‘““^^‘^Pbcnomcnal Causanon at a 

Distance, op. at., p. M 3 - 
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there is an empty space between, them. Now there are plenty of ex- 
amples which support this hypothesis. First there is the example of 
static configurations : a line or a curve can clearly be interrupted over a 
certain stretch without this necessarily destroying the impression that 
the two sections form a whole and that one of them is a prolongation 
of the other. Similarly in the case of group entraining, as we have seen, 
or even in the most simple case of a group of points in motion, the dis- 
tance between their paths does not in any way hinder their kinematic 
integration as long as it is not too great, and provided above all that the 
temporal properties of their courses are strictly identical. Here, too, 
the temporal conditions need to be exact, as is shown by the segregative 
effect produced by a difference of speed in the simultaneous displace- 
ments of the objects. 

It is therefore by no means Impossible that the displacement of ob- 
ject B in the second phase of launching at a distance should seem to be 
the contmuation of that performed in the first phase by object A. 
Nevertheless the conditions of such experiments are clearly less favour- 
able for establishing the structure of the Launching Effect; and they 
become less favourable still as the arrival-point of object A and the 
departure-point of object B become farther apart, as is revealed by the 
fall in frequency of causal responses when the distance increases.^® 

When the responses of the subjects show the presence of launchings, 
however, the perceptual structure has to be similar to that of launching 
by contact; in other words it must likewise involve the phenomenal 
duplication characteristic of ampliation of the movement.^^ As I have 
just shown, this is in no way incompatible with our present theory. 

3. GENERAL CONCLUSION AND DISCUSSION 
Now that we have reached the final stage of the programme laid down 
at the start of this appendix (p. 311), the time has come to pidc out the 
essentials from the data collected so far, in order to sec the extent to 
which they contribute to the solution of our problem. 

This problem originated, wc should remember, in a commonplace 
observation. It is true to say that tern^ having a causal significance arc 
used by everyone for the purpose of indicating the varied concatena- 

** **• Phenomenal Causation at a Distance, op. dt., p. 142. 

w con/lnned by the fact that the radius of action is of the same order 
of site in both cases. Compare M. y^la. Phenomenal Causation at a Distance, 
op. at., p. 150. 
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lions of physical events which arc ranstantly to be observed 
ordinary life. It is also true, however, that these terms can have a differ- 
ent implication, even in the opinion of the speakers themselves, accord- 
ing to the circumstances, and that this holds in ordinary life no less than 


in the laboratory. , , . 

Very often they are used to refer to ‘causes’ which are not observed 
but which ate known to be operative in similar citcui^tances “d wto 
enable the snccession between events to be ‘erpl^ed by 
In other cases, however, and in particular those 
pushing), launching, and their derivatives, subjects sy thw ^ 

L the 4 use at work. They claim, for example, ^ 
make another object go forward, and that they 

immediately as in other circumstances they see two movmg objeas 
passing or overtaking one another. djilcrencc of a per- 

These assertions show beyond rives rise to out 

ceptual kind is involved here; and i . . j. :g possible to ob- 
problem, since we may well in which observers 

tain mote precise information as to . possible to reach 

find it necessary to use these . . form or another, of 
some understanding of why they spe^, m one to™ 

‘knowing’ in the first case and 0 ^ of my research 

AU the work which I have satisfanory answer 

on this subject has had as us mam 

to this question. consisis in formulating 

The previous pages ha« ^ structures wliich give me 

a series of hypotheses about the ^ ,0 ,usufy 

to responses of launchmg an advance of the 

these hypotheses theory which applies to the two 

analysis. The final residtw^overaU^^^ 

fundamental forms of pc . statements. 

essential nature can be '“'‘Ij^.^rpotinicnts comprise three phases. 

In schematic outhne the T^ amounts simply to a mot ^ 

The first phase is identic^ m ,he passive objea, and ends 

ment ofthe motor object m the 

when the two objects arc ^ evolution in stniclurc lasung 

The second phase is ttniciurc’ in the stnet sense. 

a short instant and comprismg ^^fatmcd. 
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object which had been motionless at the start now begins to move 
actively, whether muted to the motor object in a total configuration in 
movement, as m the case of entraining, or moving on its own with its 
own movement, as m the case of launching. 

The essential step is thus that of the second phase. To understand 
the evolution which occurs at this moment, we need to take into account 
thenamre of the change in stimulation which gives rise to it 
in the two Type-experiments the main feature of this change is that 

S raTTh'^'- 

ahtTot ° r ‘ C which militates against the 

and whfer perceptual structure to the final one, 

a todent“h '‘“'^“^-““‘htions have been only partially changed, 
pe~TeofT“ towmds 

at ”e Md of ,hl fi TT “d immobility (inertia) existing 

the annare ‘here is a tendency towards 

S^Tmotnat^."'"- case can in fact be experiment- 

“““ “i’ influence of the 

obte STth^^ cT “Clement of the passive 

wlSi c^l?rr”“^ contradictory demands, 

sotbrtul 5 a “ =* “‘’chege, or else in a compromise 

ne^“i,y p.t- P-i^hy and in a way 4ich is 

possible by the'mmi?*'i ^ cfcurs. This compromise is made 
can lead (if we reduce ^e “"‘7™“°" psychological factors which 
to tivo processes— that off P^'^P® “P'he theory to its simplest terms) 
duplication. craatic mtegration and that of phenomenal 

‘iu^'X'’shOT"|!l'!°“ “^'7“ Che apparent unity of the movement 
the pml^tg m~f ‘’P'^ting in favour of 

dupheaS holSTTv “‘’“t '’'t'cet- Because of phenomenal 

«nts a doubk^"' ’ ‘"'“S the time in qLtion pre- 

the simple displaamr r “hjeefs own movement and 

mert d<S nm af ^ °*’i“t- which being apparently 

CCS not at this moment possess any movement of its oim. 



GENERAL CONCLUSION AND DISCUSSION 35^ 

la the case of the Entraining Effect kinematic integration is due to 
the action of ‘common fate’ ; this arises because the displacement of the 
passive object, B, occurs conjoinffy tvith that of the active objea. A, 
and is in the same direction and at the same speed. ^ 

In the case of the Launching Effect it is the principle of good con- 
tinuation’ which is operative; kinematic integration occurs because the 
displacement of the passive object is in the same direoion as the path 
of the active object before it stopped. _ 

The ‘compromise’ character of these two stmctur^ « "o* 
carry the sign of opposing demands in the erpetunental 
^ence on the one hand and change in the stimulus-system on the 

"Bemuse of the effect of permanence, there 

phenomenal movement and exclusive ° because of the 

active object. A, even though B “cn though 

aaual stimulus-system, the roovem en P by the 

only in the form o^ 

movement of the aaive object, with the passiv i 

until the final phase. „ .«„f,his kind can be only transitory, 

It is clear, however, phase must neces- 

since the permanence m ^ afterwards, when 

sarily lose its influence with t P ® ^^jus^conditions which deter- 
the thir d phase begins, it is the 

mine how the perception is ^ ephemeral stnicmte of the 

As was pointed out a moraen ag . ^ ^ p„bi, of view. This is 

second phase which is essenti point, on account of pheno- 

plainly the result of the ^^oCobject acquires the new 

menal duplication, the addition’ the object moved. Here we 

property of seeming to displa b this situation that we haic 

have the really crucial , our purpose being to designate by 

called ‘ampliation of the ’ but momentary, dunng svhich 

a special name the procras, ^ apparently extends to the dispbce- 
the movement of the acuve object apparen 
ment of the passive object. soluuon to our problem. 

This view, so I beheve, supp ^ oujctsland how it is that the 
In the first place it and launching can cstabhsh the 

experimental conditions 

hybrid structure of the se»ndp^ a stmeture is estab- 

It also enables us to understand y 
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Ushed, subjeas can communicate adequately what they perceive only by 
mg that they lee the motor object make the second object go forward! 
rbf duplication occurs at the moment when 

*e passive object starts to move, it is clear that the movement of the 
mo or object must seem to be the origin of the displacement of the 

Piamh^ Take ^ ’’y which 

because of the long-standing 

mT has exceptional competencf 

both on eenetiT'^'^^E T ^ earlier investigations 

I Z Tt ? ““ of perception. 

Geneva had'ronfimied otperimental results obtained in 

MdToThtT T ”y own findings. 

tTeoSotr ! = "^er of mom 

auTSXr 5 tTe“ r'" 

which of CTiI^Tl'sha^Tm *** "T Ktpressed, and 

points of considerahi ■’ “ og^oement, there are certain 

TheT TT T a ™P'’«““ where our ophuons diverge. 

of a more gemnd ktodT't “ ^ differences 

cesses of pc^nln^ A '■“P=‘=‘‘™ "=ws about the pro- 

cussion would "^be too lonT^"’ “ complete dis- 

I shaU therefore limit considered here. 

points which relate spcdficallT too" '’“'“hiation of a number of 

this Mposiiion wiu m * -u ^ problem, in the hope that 

of ampUation'hS^TO'Ttrf'^'™ "i* '* ”• “Phoon, the concept 

purely ‘descriptive’. ^ value, while for Piaget its value is 

”• i-ambercier. La 
dcs impressions /• pmoet and j. maroun. La 

^“Wlh^ique, Wre/t. J< Psychol. JCCXVi^.* ^ causalitd perceptive tactilc- 
of his whole theory will be Voimai in ! An excellent sum- 

**' Universitairex dc Franw,^^ 
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Enough has been said both in my earlier work and here on the sei^e 
in which I am using ‘explanatory* in this context. Let me say once again, 
however, that what I wTinted to ‘explain* was the fact that subjects made 
use in their responses of terras having causal significance when they 
were placed in clearly defined conditions. Now it seems to me that my 
hypotheses with regard to the properties whicli charactense the struc- 
tme of ampliation enable us to understand why this structure necess y 

demands the use of such terms. This presupposes, of course, tMt 
responses should be considered as causal without restn^on or 
qualification, provided they indicate that one object ^ cm 
movement by another. Now such a view seems qmte 
‘setting in movement’ implies productivity' is 

movement by the acuve one, and the eh afanvrate 

nndonbtcdly the most general hallmark of '“e of ^ose « any mte 
asitocorrsLunsophistimted^Nm^-;^^^^ 
idea which is m question here, i.e. the n sophisti- 

have about causal influences, an idea very , . dj, the mani- 

cated ones which are the result of fcdl^^t 

fold data of experience. IndMd, It tssu^jog^^^^ ^ 
this naive idea, which tmphes * “ ^ of causaUty, leaves 

respect is like Piaget’s „ho are highly educated 

traces of itself even sometunes among I^P ^ j 

in disciplines other than .“ J’J^oj'aliry often diflers in the last 

elsewhere," this naive popular idra ^ th^t the 

resort from that of children “ P.. jm^tion, that the succession 

civilised adult believes, on acco^ world is controlled by laws 

of events which take place in the 

which science is able to . nf another point in Piaget’s 

This brings us to the ality must be linked with the 

thesis, where he claims that colour in spite of changes in 

constancy phenomena, e,g. coos changes in distance, etc. 

illumination, constancy of size j^dory to justify this viOT, 


Piaget has buUt up im ““‘^^^nsation’ , 

in which he offers a ‘model of df bemg repraented 

he has estabUshed for the ^dus enable him to establish a 

by a series of equauons. T*'”' and passive obje^ as ih^ 

balance between the , this can be done only by bnngmg m 

change at the point of impa > . Studium Gencrale,p. 390- 

•• A. M.CHOTTE, La 
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'''= 

whot« A hunch r " descriptive role; the subject 

ship Tf eaud^ b , T =■ ^^“on- 

slup ot equality between a loss of speed in object A (when this occursi 

and an increase of speed in objea B, accompanied by a Wh’ wU* 

e“ uT" 1 - “ ■“ - aVdel of c“ 

“v ^ha P I ““derstand 

two functions- it completely sure of this-has 

causality of an el “"dl'gible how it is that a particular idea of 
the efe iTctr “ r“ T'™® 'he cause and 

rnlbkrusTmr ‘h»PTcssions> of the subjects, and it 

Piaget insists thattL‘^f““°“^‘"™® predictive value. In addition, 
not introduced ad h play a part in his formulations are 

subj^hrar^dvilf ' " 'h^y what to the 

S intmdS “d of resistance, 

theory is perfectly leeitimate f hypotheses in an explanatory 

out (p. 308), provided the has already been pointed 

necessary H^howem ^ 'h^' « 

In « . I . seem to me to be the case 

any relationship existence of 

is certainly the teudencv P““‘™d “usality and the constancies. There 
of movement in the first n W ^ Phorwunenal permanence in the states 
both of which recall thc^ t. phenomenal duplication, 

question herfoSorv"’—” hut it is a 

period (i.e. the second nhT’ l^d*h ® ovents, characteristic of the short 
structure is being established 'h*"* ^ ^ stabilised and permanent 

experience the!^ i^e t S ‘he oonstancies, as we ordinarily 

that we find the conservat' 'h“e stabilised events 

phenomenal dupli™ ' ^"‘■“'ur properties by means of 

Thh “vridST^v”* 'f ‘° ' • ° °PPO«teof constancy, 

moment when the second nhn.^ emphasised previously. At the 
tug. there is clearly a nmj Lnn h°‘h entraining and launch- 

“hjcct; and the event which starting off of the passive 

linked with the pre-cxistine appearance of being 

movement which seems from th object A, since it is A in 

B as well. Now the unsophisut “d Td«' “f displacing 

pmsucated idea of causality unplicd by the 
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terms ‘launching’ and ‘entraining’ refers, in my opinion, to preasely 
this; and it is quite to be expected that an unsophisticated idM which is 
spontaneous and unelaborated should also be very close m its content 
to what is given at the level of perception. 


Next, I should like to say a Uttle in 
pressions of resistance’ and ‘dynamic impressions of pushmg , and the 
part which they play in subjects’ responses. of 

As far as resistance is concerned, having 
obse^ations in the most varied “^^HLt Jh srme 

thousands of responses from other subjects, _,ntion made of it. 

assurance that only on very rare occasions is ^ ,™n- 

On this point Piaget’s results agree mth mme, 

taneous responses by the subje^ ^^ere™^r my part, of course, 

tions are put to them the matter IS v ry ^^^ method; but how- 

I am opposed, nghtly or th possibility that 

ever that may be, we dearly cannot «duaeu?n 

subjects failed to mention th«e P „„ importance 

haps through negligence, perhaps l^^c 

to such details, or P"**"?" milikely. In the first place their 

This, however, seems to me very considers the minuuae of 

silence on this point ^PP=f”^® c^r responses; there were plenty 
detaU supplied by some of them in 
of unimportant points wluch tney 

Again, there are the negative ^ which will be described 

stmcturcs) in Levelt’s “P«““? ““.‘’^fried to find out from the 
in the following section. 1“ stoi of the passive object m 

start of my “vestiganons if character of 

relation to the active one ‘'“j* “y expected a pmn. Now 

the responses, as one ^^rihee of the passive objea was at 

although in some “Pf™'” ,hat of the active one, I have notiad 

least a hundred tunes >argerthm^ md 

only the apparent d*^ obviously not be considered 

an ‘impression’ of reduced speed can 

an ‘impression’ of Ksistonce. ^ j importance in 

Finally, there arc the cas of object A does not undergo any 

my opJon-in which the mov»™to^u;_P_^^^^^„„w, may 

loss of apparent speed lined from the enttaimng expen- 

rccall the very informatnc 
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Xh Knops, and Coen-Gelders-iesults 

wh Entraining Effect was regarded as optimal by the 

^ects when the common speed of the objects after the impaa re- 

very much better, m particular, than when there was a slowing down, 
vm hough this might be thought to be a sign of ‘resistance’. 

of^e d^amt “ of perceived causality, the idea 

to i^ to unpression of pushing* which Piaget introduces seems 
me to lead to confusion for several reasons. On p. 151 of in causaliti 

•oush’ L this ' ^ tnggermg, or entraining). Now the 

actTvtobie^ Lf '’O'h '>>e movement of the 

Now it is cl ^ unpact and that of the passive one afterwards, 
bemure t st ™ '’’“t it is only 

onhTplNror''v”“V'“‘ 0'’'00' ‘o^orts an influenJ 

pLiVe oS k “ “ ‘^“once exerted on the 

Mo^rc • “ *0 form of this object’s displace- 

r~sra"oh “ °f “g on influent? this 

being*^? it is T'“ ^ between the two objects. Now that 
peSo;1xrilil ®‘,r‘° •“ ‘PO'i'’ 00 0 factor of com- 

the effea is alrt-nH ^ ^ ^‘l^valence between cause and effect, since 

“ hfretrohi?;:' element constituting this ‘push’. It seems that 
■system of equations’. ° ^ ““‘‘omental kind to Piaget’s proposed 

au??^'’o'f‘‘^i!:r.“‘^‘' “f ■po^i'’ oeems to fit in with the 

the grounds that it ‘cam ^ ™'“6scs my theory of ampUation on 
impression’ because “P'em the dynamic character of the causal 
The^ue2n hTrrCe “f '“o o>>ioo‘o’ movements. 

Indeerone of Ac “““‘“oo-e given to the word ‘dynanne’. 

because of phenomenal" dunr""^'* “ o'*"" 

productivity, which indcM ^ “tion, ampliation involves an aspect of 
when it means ‘cause of move'Lnt’. bosically implies 

oonnotatiou wtoh'is ‘‘.^"0"““’ “u “ft™ have an ‘intensive’ 

to the impression of VPP*’"^*’*'’ ^ ‘‘‘o bmoosthctic sphere, 

accompanies launchini- ^r or muscular effort which sometimes 
"hetheV^hese cnttaming. The question then arises as to 

there n anythmg corresponding to this in the visual sphere. 
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There is a striking analogy, it seems to me, in the case of the ‘violence’ 
of the blow — as observed visually—at the moment of impact. In both 
cases there are variables capable of presenting differences in intensity 
which give the event a fairly marked character of ‘force*. Moreover 
kinacsthetic effort and the visual character of violence attain their 
maximum value when they arc followed by no movement at all, i.e. 
when there is no perceptible effect (ojmpare pp. 62-3). Qjnverse y 
they can be reduced almost to zero without the causal character eing 
altered. It is in fact possible for a person to have a perfectly goo 
impression of entraining if he moves his hand (with his eyes s ut) an 
his fingers encounter an object so light that, even though it ran e 
perceived tactually, its entraining occurs without any sup cx r 

effort and without any break in the uniformity of the 
the same holds in cases of visual causality (e.g. those cscri , 

myself on pp. too, toy, and I 59 > by Y^a on p- 142 oi Phenomenal 
Causation at a DUtemee) where there is no acti^ blow. 

These last points show that what is “volved .s not a pro^«J 
belonging exciusiveiy to causal ‘impressions > ® 

suppose this and aithough it might is obvious 

that, at least in the rase of the Launching > imoact fwhich 
parallelism between the drop in speed at * ® character of what 
Lings about the violence of the blow) and the causal character 

Itihould be emphasised, too, *at 

diifercnces of quite another kind b'tw ■dearer’ or ‘less 

speak of these impressions as bemg 

dear’, ‘more satisfactory’ or ‘less ” ,,„jesent a whole series of 
ences seem to be qualitative, M uf total independence 

nuances intermediate between the g^^tion of one movement 

of the two movements and . represent the degree to which 

by the other. It is not impossible igentifled during the period of 

the displacements of the two obje ^ certain that 

phenomenal duplication; but oweve found 

they relate to the causal character as perceived causality, 

in all conditions which arise “ namely the rdationships 

One final point remains to be ra and visual caus^ty. 

between tactile-kinaesthetic fwr^ ^ recognising that the stimulus- 

I am in full agreement mth ^„jal structures are to be 

conditions necessary for t e 0 
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found in the ^d’s development much earlier in the tactile-kinaesthetic 
sphere than in the visual sphere; and I also think it likely that causal 
structures are in fact formed with a time-lag of this kind. In that case 
the taaile-kinaesthetic sphere would have a chronological priority in 
this matter as in many others (compare p. 275). 

I am less convinced, however, of the existence of a genetic link, 
brought about by assimilation, between the establishment of causal 
structures m the two spheres. Piaget’s arguments, based as they are in 
parucular on the dynamic ‘impressions’ of pushing, etc., and on the 
responses of launching at a distance are less frequent in 
chUdren than m adults, do not seem to me to be decisive. As far as the 
hrst IS concerned, my view has already been given, and, as for the second, 
there are plenty of other hypotheses, e.g. the influence of maturation or 
learmng, which provide possible answers. 

The issue is one of fact, and at the present moment cannot be settled 
directly. For this re^on any opinion must be based on indirca evidence. 

“press considerable scepticism in view 
1 of dumerous attempts to explain some of the properties of 
visual structUTM m terms of eye-movements, and in view of the extreme 
diverg^cies which often occur between visual perceptions of shape and 
size and tactUe-kinaesthetic ones. 

point in the opposite 

^mon, but this shows, to my way of thinking, only that we should 
one is fn ^^^^orasst open. In the absence of rigorous demonstration 
Drohsw! S^l psobabihties; and what one regards as 

the mecha “ocrasat y vary according to one’s general views about 
the mechamsms of perception and its development. 

4 . CAUSE , CONDITION*, AND ‘DEPENDENCE* 

^ the essential feature of my 

the nodon of ^ original one, is that it involves 

Now this structure pre- 
conceive an.arr f ^ “d of movements whose occurrence is difficult to 
or thS \ ““ of entraining and launching 

cldV^d Wh. duitnal movement: 

could be intelliinM “”1“ “ *™d to sec how the character of productivity 
Tf ffie frZf f wtdiout ampliau-on. As a result I became convinced 
of these particular perceived causality was the prerogative 

or tnese parucular kmcmauc structures (p. 250). 
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In ordinary life, however, as was pointed out above, we frequently 
meet innumerable situations which arc described or exprpsed in terms 
having a causal significance, even though the corresponding 
structures arc certainly nothing like that of ampliation, an ave 
already put forward a number of hypotheses to explain w y caus 

terms arc used in these circumstances.®® 

Since that time, however, various pieces of research ave ®“PP 
important new data, which certainly give us groun s or reconsi 

*BSb‘rrdomg so. however, it wiU be helpful. I think, “ 
was said at the outset about the logic of this Imd o r 
particular about the conditions in which caus ^ tespo 
sible the assumption, and then the demonstrauon, that they are 

expression of specific perceptual structures. both our own 

Now it is d^r that almost all experiments m tN 
and those of others, and with the which we 

cases, reproduce in a somewhat ^ describe by means of 

meet in ordinary Ufe and which we cus f experiments would 
causal expressions. Indeed, if it were not so, these expetim 

not be of much interest. arise as a result of 

It is thus possible, opnW, no perceptual causal 

the similarity between the situaUon , simply diaated by ac- 

structure is operative and when respo „uvsics, whether at the 
quired knowledge of the subje«-nu.t.« "f 

common-sense or scientifle l-d » P; 3 - ^ 

This being so, it is of «>“tse_“"' ,hat certain expenmeutd 

existence of ‘causal impressions , causal responses. This 

situations give rise with fairly high frequency 

is quite obvious. . , , ^ our laboratory by Level! 

Now a series of experiments in this connexion." 

has suppUed some very representation of certam 

Their obiect was to examme if give nse to re- 
situations such as we p. ,57). 

sponses mentioning ‘braking ( . . ^jere made to see a rectangle 

By means of the disc method, su | ^ U perception do 

la fonction outil , Essay -gosaliti phinomiMi , CausaEty, Caus- 

aliti. Permanence, et Riaitie 
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LrW? Ti’ along in front of a uniform 

back^ound along the length of the sUt. Its initial speed was 31 cm. per 
^ “ after a distance of a few centimetres this dropped abruptly to 
5 . per sec. Subjects were told simply to ‘describe what they saw’ 

whom experiment, of 

wnom three mentioned braking. 

conditions more complicated by dividing the 

r ^ aacctly with the verLl 

munrft ws ® background/while with other 

Sof thTi to one side or the 

out of sevennTfn’ ' ^ “act place was found to be unimportant. Now, 
difference subjects only ten mentioned braking. (The 

^Stont.) Pt™““^ ““ « tot sta^tiU 

a different colon'^ r of the same size, was brought in. It was of 

own disnlacemen^T ^ “ P^''® “ “P't ‘’“■'“S 

th™e colSf ’ 5 °ra!- the moment when it reached it. In 

responses rose to’ 34V/ ®“‘’<“ts, the number of braking 

results is this ‘^"ence as compared with the previous 

resmts is this time statisticaUy significant.) 

duri^wiu^h A ‘w!,*‘'’'^® and distance 

two new subiects fThl two further groups comprising sixty- 

staUsticaUy signifirait.) Pto^ious result is again 

The more 7 ° •'* ^ experiments a steady progression, 

start with start time° ° ^‘taation coincide— object with object, 

quent are and length-the more fre- 

one might expect Tte a causal link, which indeed is what 

viscosity, magnetic efforts s d movement ansmg from friction or 
acquired knowleditr 'n, * were of course based on 

weU displayed bv moA^' acquired knowledge has been 

speeds used in the I r “P^riment, one in which Levelt rcvciscd the 

l«ame qXtttd ““'-ement 

passing over the srm a °'vmg down during the time when it was 

thme LiTs^haX ’7 ^ '*■<=« were only 

responses having a causal significance among a group of twenty 
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new subjcas (15% instead of 58%); and the subjects found it very 
difBcult to supply an explanation for the phenomenon. 

It should also be noted that among the very numerous subjects taking 
part in these experiments (uvo hundred and twenty-one new subjects 
altogether), those who gave braking responses (sixty-nine altogether) 
never made any mention of a direct or immediate impression of a causal 
influence of the sort which occurred in the responses which I sh 
discuss in a moment and which have been observed in other conditions. 

It is therefore valid to assume, pending evidence to the contrary, 
that the responses given in Levelt’s experimental situations were simp y 
suggested to the subjcas, on the basis of their acquired knowledg, from 
observation of the coincidences, both spatial and tempo , tween 


these situations and those of ordinary life. _ 

Similar responses tend to predominate when the expenra^ 

presented in isolation but form part of a series some 0 ” ^ ^ 

kind to demand causal responses. One is thus cr^tmg 
environment orientated towards ‘causality’, ® 

effcas of o^poctaticn can even eonmbme 

structure of ampliation in the case an^Griiber has 

We ourselves have come across this faa r P 

carried out some interesting experiments on t e ^ g_a very 

For this reason we haveforalongnmeadop^^^^ 

extravagant one, alas!, as regards number l 

single and isolated presentauons of ‘attention* or 

delicate problems were involved in w ^ults. 

‘perseveration* would be such as to jf as a full account of 

Now it would be arbitrary and quite ^ 

the results which I shall now ^ase of Lcvelt’s w’ork. As will 

explanations that were appropriate m jjjQjuoned go to make up a 
be seen, however, the considerajjo^ jo proceed with 

part of the solution; and in 

extreme circumspection on thw aa • ^ collection of con- 

AU things considered, and m tn subjects some- 

firmatory findings, it seems . evidence of causal interaction, 

times insist that they have ayjpiiation since the movements 

even though there could 

were in entirely different oirecu Effects of experience, op. dt, 

« H. E. grOber, c. d. rmic. and v. n p, 3^. 


pp. 91 - 93 * 
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mene the subjects expressly asserted that they were not maHng in- 
r^nL“ “-I »“' mterpreting what they saw, 

fSee fori t" specific and immediate perceptual experience. 

(&e,formstance,theworkofGruber, MeteUi, Akio One, Gefer.and 

cri^SrS''“° """T of some of the 

“iS^anrva r T r P^icular, the method of con- 
es^ To^^r °”0> os well 

Al^o o™ W *’7 Pscticularly interesting fact that Griiber and 

toh theh .o J r “ Produce typical paradoxical cases, 

r^ttafon a sur®!“u ''''= -"“foment of a lever apparently 

this lever to fan ''o' ' “ “'“'oblc device it was possible for 

in some of Griihe ' snpport was withdrawn. Now 

touShe^onnor'’L"”l"“ “t rest was not actuaUy 
which could rea^ a ’value o^fL'Tth™ T'’'^ 

experiments the lever rose ins^rof Sr “’u “‘'l” 
removed.®® instead of fallmg when the support was 

1.^ “"taSS SS.““’ “.Z" 

which Kanisza SSMernm “periment 

carried out as foUows- o?^^ launching-. This was 

which was motinnlM " j ^ ^ group moved towards a third, 

itandt^eoreitheTs-r '>=‘d become level with 

to move in the onoosite d° mcment the third object started 

KaniszaandMetcllinomrn”!"!,™ T “P'^e previous movement.^ 
in these conditions th™ h ' “'-ary dear causal impression 

details with regard to SI '“'P'’”'““fcly they do not give further 
■cents perfoS 1 .■="• should note that the move- 

aimilVlU,° ft'ta/noTLcn possible for me to 

^ception de la eausaUti. YS?e'T‘“°2''’“'i'''dcsmouvementsdansla 

^orth Holland ft,bLX,‘-AS4<^^;*j,^;^^Cr. FtVrAe/. (Brussels, l,„,. 
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□ 
Fig. 22 


journey, one which has the remarkable ) □ 

peculiarity of bemg able to give the 
impression of a continuous movement 
despite the change in direction (com- 
pare p. 161 of this book). One cannot 
therefore exclude a priori the possibility • 
that the return journey appears as a 
continuation of the previous movement ^ 
of the group, or, strictly, of its centre 
of gravity. I myself have carried out a 
similar experiment using the disc method. (For a diagrammatic repre- 
sentation see Fig. 22.) 

Exp. 102. Two smaU rectangles of 5 by 8 id™-. '>■’= black, one red, 
are present in the slit at a distance of 5 cm. from each other. A starts 
to move, goes cowards B at a speed of 30 cm. per sec., and stops as soon 
as it has passed beyond it. At this moment B stans to ^ 

opposite direction at a speed of 4*5 cm. per sec., and stops in i 
after travelling for 3 cm. 

Fifteen subjects took part in this experiment, eight of whom were 
experienced, and seven new. There were seven responses (47 ' 

ing a ‘triggering’ of B’s movement; they were given spon an 
fom new LbjeL and three experienced ones. As agamst 
responses indicated that the two movements were m epen > 
one case was doubtful. , , .-rr * that nf 

) the movements of the objects arc 


attention, is more problematic. 


out of the question here since W ^ from points which 

occurring in opposite a way that the one clearly 

are at some distance from each other in sum a w j 

cannot appear as the °j°Tognazzo, and also Geiger 

In spite of this, Kamsza, situations with similar 

have stated that in numerous objects was motion- 

conditions of movement, and even _ significance to be attached to 
less, subjects gave causal responses. ^ extremely difficult matter, 
these responses in such cases swms , think that in some cases 

In view of my own observauons, however. 
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at east there may be triggerings similar to those mentioned in connexion 
witn me previous experiment.®’ 

This brings us to a consideration which I believe to be important. 

"leutioned in this section, even if they do not 
have ohtipr^ H triggering which we 

I have had the ODportuStl*^^ enough to send me his experimental material, 
their ingenuity. In narticulL T experiments, and I admire 

which has bwii called an p ^ tned out one of his most important ones, 
three suyects!e^aSofl^f^'^“^ of ‘multiple lengthening’, on twenty- 
described by Kanisza and Itwas originally 

by Metelh and Tognazzo. repeated with forty subjeas 

squares are set ^ white cirde, around which four small white 

At a f-m the periphery of the cirde. 

direction of the sauar« from the circle in the 

then start to move in their turn before they reach them; the squares 

go to join them. ’ ^ slower speed, towards the appendages and 

The same resuit°i^^obt^!^*^ 1°^ attraction responses in these conditions. 

self did the ^ 

subjccts it occurred only twic?o?«?^nfih*?®' ^ new 

ments were independent, and fop thi {u ^ the time. For ten of them the move- 
tioned by Metelli, the saiiap..« u * oAers there was the inversion men- 
appendages. ^ ^ being considered as motor objects, not the 

arises from Uic fM'hm results and those of Metelli 

research it was intersoersed am ^ ol^ccts this experiment only, whereas in his 
diirctent caperi^eS:, 

entraimng, and traction. This °I oausahtj^launchmg, 

was a diifcrencc in the cas^ of •* strengthened by the fact that there 

experienced subjects as comnar../^ ^ between the responses of the 

, The results of “oSer 

afro be explained by the serial ^ authors must undoubtedly 

a moving object deviates af rh- ' ** ^ experiment in which the path of 

approaches a fixed object. 

^ *t were generalised, one mieht surprising, since, 

everyday life to give rise to wuntless movements perceived in 

httle about the interpretation of^th' ®ttraaion’l The authors say very 

quite right not to do^o. Inddc^^i^ “ seems that they ore 

put an almost identical experiment on research, I myself carried 

m certain movements a ‘^racter of intmti^ making people perceive 

P- aOitliisexperimcnt was tried on alare^. n^!!?k (see Autobiographic, op. cit, 

tn negauve responses, in which ihev subjects and always resulted 

of the moving ot^cS. ^ “Mentioned a spontaneous change of direction 

to be interpreted “i. “““i responses occur they 

t^^v^;andth«rS?perw£tjS^^^;y “ «®Ponses mentioned 

of MeteUi and To^zzo. ^ ^ ^ otpbmauon of what happened in the research 
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particular the following situations: (0) movements in different direc- 
tions (p. loi), (6) movements having a different phenomenal nature, 
e.g. the contraction of an object after impact (p. 75), (c) the symmetrical 
withdrawal of two objects after they have come into contact (p. 78), 
and (d) the linking of a movement with the sudden appearance or dis- 
appearance of an object (pp. 231 seq.)* 

The Triggering Effect is often mentioned, too, when the experi- 
mental situation, while copying closely that of the Launching Effect, 
none the less differs from it in certain respects. Examples include 
launching at a distance when the distance is fairly large, as reported 
both by myself (p. 100), and by Piaget and Lambercier,^ and also the 
case which has received the most attention, that in which there is an 


ascending ratio of speeds.®* 

We thus have at our disposal a large collection of mutually consistent 
data which suggest the existence in certain conditions of phenomenal 
structures sui gmerU, different from those studied rerher, but neve> 
theless designated alike by the subjects as ‘causal . We must theref 
try to make precise what is their character (compare p. 14 )■ 

Now obsereations on triggering supply valuable 

point. Often the subjects have been quiteesphatmthe.rr«pons«,^d 

in particular have insisted on the fact that tn the 

movement of the passive object, B, was not produced by 

of A, the active object, nor by the blow whrch .t 

the less it clearly depended on it in some way not exactly spetaiied (see 


pp 121 and 12a). ^ en- 

Tlus last pomt “ ™ ‘ . g jj obvious, has nothing mj-stenous 

training the action exerted by A on 

about it, and demands no cxpIaMUo , If the movement 

ment of A make B go forward, aXs a part, we 

of B appears to ‘depend’ on certam events m which A plays p 

do not actually see either why " . ^nd imagine an ‘explana- 

Thus subjects often feel the ne since the explanation is not 

tion’ on the basis of acqmre jj®ddng like this is ever found, at 


La causaliti pcrccpuvc visucllc, op. dt. 
»“ j. PIAGET and M. and lambercieb, op. on, and 

o ^^Bo'/cs A'SnStuUoo « me Smd, of Pheoeaieml Cuimoa. Qvarl. 

^ .*t T-». TTI-ITS. 


D. O. BOYLE, 

J. Exp. Psychol., i 96 o » * 7 *"* 79 * 
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^ppens is that subjerts, to illustrate their responses, mention examples 
borrowed from ordinary life, as for example when they say in a case of 
lamchmg Aat it is as though A -gave B a kick’, ‘sent it flying’, and things 


Here, on the other hand, it is to give an account of the dependence 
Itself that an appeal is made to factors which are outside the experi- 
mentd simation— concealed devices or imperceptible physical forces, 
t Ms IS what happens, for e.xample, when typical cases of the Triggering 
Effect are explamed by the operation of a concealed mechanism, an 
eleanc shock, or a magnetic force (compare p. 121). 

In cases of action at a distance subjects sometimes bring in a rigid 
intermediary object»» or an elastic and compressible one.« In one of 
Geiger s experiments, m which a flame could be bent in the direction 

amaye ^ M the action of a current of air; and they showed 

^cment when they discovered that the direction of the flame be- 

^0 moved-even indeed when the 

'dependence’. Other examples have 

h«e ^ ‘he possibilities 

nere are extremely numerous. 

Of launching and entraining on 
*e Z Z dependence on the other consists in 

objects is nnt ° tter case similmty in the movements of the two 

is mentioned ’. ‘h° 'dnematic conditions in which dependence 

IS iMMioned bemg variable almost without limit “ 

eandSrMhTf,^t5““ ™ '*'= f” histance, the support 

aifteted m lonf “ E ‘h= ^“Ponses being 

“r a itce n, t "T”* The same 

entraining resnons^’’” tnggering, whereas launching and 

to o^r ft auTn mTconditm: 

“ I originaUy romidered* ^ caii^li perceptive visucUe, op. dt. 
(compare p. 146). but it teem* r *u ^ form of launching 

account is too narrow in vieJ nf ^Shtof what has just been said, that this 

wy that they sec standard cases of 
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In view of all this, it seems that the causal responses which the 
subjects consider authentic, and which one has every reason to believe 
to be such, should be divided into two categories. The first category 
comprises only cases of launching, entraining, and their derivatives, 
where the displacement of the passive obj'ect appears at once as having 
been brought about by the movement of the active one in such a way 
that the notion of cause is applicable without any ambiguity. The 
second category comprises cases of simple ‘phenomenal dependence 
between an antecedent and a consequent which are not intrinsi y 
united, a relationship such that the appearance of the consequent is 
explicable only in terms of a cause distinct from the antecedent. 

This being so, the antecedent should clearly be considered from the 
logical point of view simply as a condition for the operation of the caus^ 
Thus in the case of the fall of the lever, the withdrawal of the support 
is a condition for the functioning of gravity in the same way 
approach of a magnetic objea to a magnet is a condition or ® 
tioning of the force of attraction; similarly, too, m some ^ 
gering! the contact of the objects is a condition for the sta^ up of 
hidden mechanisms to which the subjects atmbute the movement 

'"wetrdtrr'in mind that ordi^ 

on this point, and that in otdinaty discontse we “"X' 

causo and condition. This switch or that he 

someone lights up a room whM he m y ^ ^ 

causes the water to come into die J involved here. 

It is not sunply an imptcasion m g ® ^nd expressly 

however, since, as we know, jnnnediate perceptual 

indicate that their verbal respons xia psychological 

experience of causality-. The qu=snon*en ^«“ “ ^ 

reason why what is logically only a simple condition pp 

subjects as ‘causal influence . reflection, since, as we have 

Now this can readUy be undcrsmod on 
seen, the dependence which we illustrated by some 

possess any particular „*Geiger in which the dependence 

unusual cases, e.g. those report y 

‘simply did not make sense’. ones, and normally it is 

These cases, however, ,,hich the antcccd^t and 

quite different, smee the ^ ‘meaningful’ for the subjeer, on 

consequent are integrated is pc 
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account of the knowledge which he has acquired during iiis past iife. 

hus perceived dependence’, a character beionging to the phenomenai 
s ucture of the whole, must necessarily appear as a manifestation, 
i^eiately expenenced, of the causal relations evoked by the situa- 
tion. Now we know that an acquired significance, of extrinsic origin, 
^ appear as inherent in the perceptual data to which it applies. This 
indeed is what happens in the case of all familiar objects which we 
commonly handle and which derive their significance from the way in 
Which we use them; and the same holds when we are reading the words 
a book and have the impression that we are reading not words but 
Ideas -a phenomenon to which attention has often been drawn. 
th« understandable that subjects should be able to claim 

sunnier ™”=‘l^^“‘”Pf«sion, e.g. that the withdrawal of a 

tramr- r "> “ "““ber ofaC- 

one ™Pr“sioa that the approach of 

Fr^m movement of the other towards it, and so on. 

twLnThe l point of view the essential difference be- 

^?cases ofT'^!, a ** Entraining Effea on the one hand 
mIsTs 0“ 'he other thus consists, in the last 

Sc toVe f significance is immanent and in- 

acdu “ 'he fiest case, while it is 

cquired and has an extrmsic origin in the second. 

thu7a categories of causal response is 

of view end the psychological point 

to continue , '“mmology is concerned, it seems to me convenient 
Tpei em n “h "e^ality- in cases where there is 

‘perceived den" ^ earlier work, and to use 

i^ S theTnl ^“P^^es without this character and 

m wnich the ink is a purely empirical one. 

tion^ttanh^ro'^*- established, it should be men- 
appearance of the Parana 

situations nfpntro- • dependence are clearly satisfied in 

the link which nr ^ launching, and this must further reinforce 
that there are “I This point fits in too with the fact 

causality and simnie H '^es between complete perceived 

pass progrcssivelv from fh'^T ““'^“'■“nditions in such a way as to 
(see pp. los sen. / ^aiundMg Effect to the Triggering Effect 

p. 144 seq,); the same holds in entr ainin g experi- 
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raents when the experimental conditions arc such that the possibilities 
of making an identification between the displacements of the two ob- 
jects are progressively reduced. 

A very large problem, however, still remains to be solved, that of ^ e 
stimulus-conditions which require to be satisfied in order to establish 
a structure in which one of the constitutive elements seems to depen 


on the other. - , 

There can be no doubt, and indeed this has been knoira for a long 
time, that temporal relations arc extremely important in this conneaon; 
and aU the data derived from many diflerent sources, on launc^g, 
entraining, and triggering, as described in this book, an on e 
experiments and others, arc in agreement on this pomt. ^ 

Vempord conditions, however, ore not the 
in this connexion there is a good case for 
repeated presentations of a situation can give rise 0 p 

it \vas absent on the first occasion." factors 

In any case it seems certain that the 
of immediate succession and repetition is ® ® cannot 

formation of petceptnal structures “f "t“ee!i -P 0-^® 
bring about this type of in ,his connexion we 

and any other thmg by ^ ” experiments which we performed 

may recaU the negative results ot '*P, , 

a long time ago on enough to prove clearly 

Moreover, the most superficial events can produce very 

that the rapid and repeated „jew. These are described 

diverse effects from the percept po ]e„eing’ (in which we may 

bythesubieas,e.g.,as;staplesuc<^-. " „ in other 

include structures which mvolv y® 

ways according to the » etc., arc terms which relate 

‘Autonomy’, ‘belonging, and it will require further 

to the basic character of , „n,oertics in the stimulus-systems, 

research to discover what iffereni p P^ ^ ^^^ess of the subject, 

and in some cases also what con structure. This is a task for 

are responsible for forming these types 

'’'r.tTMicHOrrH, La causaUl. pbaioarfealc, Wi- rf-afr, p. 3SO. 
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toglthef experiments represented by Figs. 9-22, 

and, in the case of the more 
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Commentary 

by T. R. Miles, MA. (Oxon) 

I. INTRODUCTORY 

Professor Michotte’s experiments have that combination of mgenmty 
and simplicity which frequently accompanies important contributions 
to knowledge. In one sense his procedure is extremely simp e, particu 
latly his use of the disc method. We all know that interesting optical 
effects can be produced by the rotation of discs, and even t at ' ^ 
suits can be considerably altered if parts of the disc are covere • 
use this obvious knowledge for systematic investigation “ . 

budding is, to my mind, an achievement of qmte | 

In addition MiAotte has shown himself to 

reproducing in schematic form the many ihfferm ' his 

situation which oKur in orto^ life, 

inadental examples brmg home to us no 

even the most familiar ““ originally for my own 

The purpose of the present ,ho logical moves by 

convenience durmg translation) is to P important 

means of which Michmte « areLults 

to remember that nowhere m ^ -_.,j4ming or because they present 
quoted merely because they se^ ^ contrary every experiment 

some incidental perceptual °‘*‘*‘'^““ ,h 3 treaders would be helped 
hasits relevance. It therefore to m^= 

if the underlying lope were conditions would never 

reason for each particular set selection has been necessary m 

be in doubt. Inevitably some dc^ ^ experiments to 

the interests of brevity; bu -ymber receive a mention of some 

which Michotte has given a sepira ^ explanatory notes 

kind, however brief. In adchuon to the sun^ 
have also been included “PJ .^ummary is intended as a supply 

It should be emphasised that * imcUipble 

ment to the main text, not M a j, jj ^ sum- 

only to those who have ^e„„e parts of it do not adequately 

mary of the book as onginally figdl) as set out in Appendix 11. 

repr^ent Michotte’s present views 1-9 
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. Commentary comprises two short essays, one 

entitled Phenomenology and Scientific Method and one entitled MkhottPt 
txpenments and the Views of Hume. 

II. SUMMARY AND NOTES 
The main sub divisions of the book ate: 

1. Introduction (Chapters I and II). 

2. Mechanical Causality (Chapters III to XIV). 

3. Qualitanve Causahty (Chapters XV and XVI). 

4. The Origin of the Idea of Causality (Chapter XVII) 

5. Appends I (1954). The Trace-making Effect. 

' Pe^fj^es^ (^961). Theory of Phenomenal Causality. New 

Part ml « farther subdivided as foUows: 

(The^tS nT "I VIII; Part Two 

Genera, 


INTRODUCTION 
Chapter 1. Hie Problem 

.p, . ^ttSTORICAL SURVEY 

later associatioidst^M”^'^ '•“cussed, and reference is also made to 
Durkheim, to Piaaet Ziehen), to Maine de Biran and 

Kohler, Duncker, md Meteger. ' “P *= Gestalt school, 

T ‘•*USALITY AND ACTIVITY 

ncccssa^forpro^,S? ach’d objects were un- 

‘unditions it was possible tT ™P''““°°> ‘hat by varying certain 

at win. To produce 1 th unpression appear or disappear 

8 cnetican^"^““ “ hnpression the methonf 

•cucestryilS rte^S^lf^^ “ 
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Exp. I. A moves towards B and stops when it has reached it; B 
then moves off at a slower speed. In these conditions most observers 
receive the impression that A launches B (the ‘Launching Effect’). 

Exp. 2 . This is the same as exp. i except that after the contart A 
and B move on together at the same speed and in ^e same direction. 
In these conditions most observers receive the impression t 
‘entrains* B or carries it off (the ‘Entraimng Effect ).^ 

The presence of a time-interval between the arrival of A and the 
departure of B makes the causal impression disappear. ^ ^ 

Many types of movement give rise to impressions of activity ; one 
sees the object act, or do something. This occurs not o y m 
causality, but also e.g. where A hammers B, and ^ 

where there are live movements. Activity and causahty s ou 
confused. 


Chapter H. The Experimental Apparatus 
Two main methods of experimentation were 
and the projection method. 


used, the disc method 


mechanical causality 
Part One— The Launching Effect 

Chapter m. The Segregative Influence of the jf 

In the Launching Effect there are two movements, 
they are two movements of the same objert i.„pth of halt-time 

Exp. 3. Objea B is suppressed. Accordmg “ *";;„,emenr, 

thereLfourpossibI=resuIts:(i)animp^onof“"““°;\ 

(ii) an impression that the object has become «oght ^n ^ 

(iii) an impression that there is a mowmen When A rebounds 

impression that there are two separate mov impression is found, 
at varying speeds after the impart (<«P* f . causal impression 

It sceL to follow that for the 

two objects are needed, each performmg ® - ^juq timc-intcr\ri; 

In addition, they both need to be riic start and dis- 

this is shown by exp. 5, where A only is present 
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stopping-place, B then appearing in 
movement. Observers m this case report the presence of a single object 
d there is no causal impression. If, however, B appears dming A’s 
SmofT ‘'“ting B’s withdraw/fenp. 6), an im- 

S obiei ® time-interval Lring which 

both objects are present reaches a certain size. 

othfr the Lal'c? ‘’'=7 "e distinct from each 

usked ,0 almH??® ' “ ‘“^PP“''- Thus if the subject is 

Thtts bv a L„nH ^tP^ted from the 

from the app^atus (exp ITTherr^' withdraws gradually 

movement of nn/» u- of tJie continuous 

impression of laundLg. P' Itos to go nearer to receive an 

thiTwo ““ ^ 

Chapter IV. The Polarising Influence of the Objects 
In some launch”"'^ action in the launching effect 
went too far* 0^^^^^? f 

possible to detcimine the r|- t*'”” ^nggosts that it is 

actually takes place Th' n- * "''“ch the launching action 

ofobjea AmSeaB In ““ 1“ 

the subjeas were rcquiied'm'H** shutters were added, and 

object. (For results sm Table I p“^L'''° mdius of amon for each 
the impact was varied Th * ^ ^ distance before 

distance w JSr~I " T \'^““^'®ng Effect as long as this 
g “““8'’ “ “Eow A to be seen to move towards B. 

A. the KAD.US of action in THE APPROACH AND 
To annlv h "withdrawal effects 

<h= Eannching Effcm Inm Analysis, it is necessary to analyse 

« Wch remain! s“t “P' ^ “PP™A“Ees\ 

m eomaet with it Now ^ "athdiawx from A, which had been 
E one receive ™ “ “ortain distance of 

Eooomes PoW ^dT^n: -f >'1“ movement of A 

movement is towids the ‘^‘^‘’'“0*,“* “m/re o/ rr/eroi«. (When the 
towards the centre of reference the polarisation will be 
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caUcd direct-, when the movement is away from the centre of reference, 
the polarisation wUl be caUed imerte.) The distance m question 
again be caUed ‘radius of action’. Table II. p. 6 i, shows the radius of 
action for the Approach and Withdrawal Effects. 

3 . THE LAUNCHING EFFECT AND THE APPROACH AND 

WITHDRAWAL EFFECTS 

Thbe are analogies between (a) .mpfe.'feito 

withdrawal as regards phenomenal ^ Concepts of 

involves mere changes on a ^orm SrMu^>^ of radius of action, 
centre of reference and polarisation, as w 

are applicable in both cases. „a,i, nvn asoects— an impuci- 

In launching there is a single <>I«”“™ . ^ j hierarchy oj 

which-launches. A's movement occurs first (i.e. 

friority in time) and ** of reference ? In exp. 15 

What happens if A has an mtetnal off. 

AisalongreW. which r,o 

In exp. x 6 A expands “St wSch then mo 

objects B. one on the right and launching even though A s 

these cases there is still an imp conclude that the 

centre of reference is internal, ro ^ g ja ^ot a necessary 

polarisation of A’s movement m 

condition for the appearance o a tlus holds in the case 0 

The question arises. fi°w='’er, whether a causal impression 

the inverse polarity of B’s mov ’ . wj^idrawals in somewhat 

occurs when approaches are lou 
diff erent conditions. 

XHITY IN THE LAUNCHING EFFECT 
4 . inversion of POL Of A to a static 

(i) The Tunnel withdrawal on the other side Exp^ 

object (the ‘tunnel’) ^h,g results according to the leng* 

mints on the Tunnel Effc« h ^ „.uuel and its ein . K 

of time between the entry of the integrated in a smgle whole, if 

the time is short the two mov^ .ngregated and there can be mv^e 

it is longer the movements are nnpression that 

polarisation. In these «n^ ^ ^^ohed another ob,ect that was 

the object entering the 
hidden there. 
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A c!m« UP ttSf 1 ■ ^ ^ '=“''’ ” ^vement; 

k 3 1 ^ ® moves on much faster. When there 

asrvSheS thtir ““ 

the law<5 nf nKv c* • ^/> ’ ^ paradoxical and runs counter to 

objetTaetl? ““ '’y ^^^r moving 

gXer! ^==Poct the objea itself to 

relative teed^wb? “8““ ‘^^P^ds on their 

withdrawing A°and° ’ “ sometimes seen as 

launchingTwto^ht “ “ “P™ of 

to the Entraining Effect Tn«p P*™ 

A f.4 before!-- 

. <-amouflage expmmmu. In exn an Ti>. ^ 
integrated with a snnnft»«s.«. ° ® ® movement becomes 

right; and in this case there • * “’“''““ont of five other squares to its 
B performs to-and-fro mo ** °'' ™P‘^“sion of launching. In exp. 2i 
ia no launcl^rless on™ and again Lre 

impact. In exp! 22 B is a Iona r^^T !“ on the point of 

op; B’s centre of reference is Ins "iooh diminishes as A comes 
launching. omal, and there is no impression of 

two A’s, one on each siS'movrP ® “ in the centre, and there are 
symmetrically. Trained observem'!^*!'’*”'** ^ '*'“ contracts 

exp. 24 A is on one side of B and C “v impression. In 
B and finally change places Hr n ° other; both move towards 
pression of launching. In exn !! a " ''“^“8 00 im- 

tact with B while B moves off hf >1, '™*'draws after coming into con- 
of launching occurs. In exn vA usual way. Again no impression 

■» - - 

of launchmg, B’s movement mS! be Lv^:!yZ^lT ^ 
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A NOTE ON WEBER’S LAW (p. 70, note 16) 

The normal formulation of Iffeber^s law is -j hy where 

intensity of a stimulus and AI is the smallest increase 
to produce a just noticeable difference. In this erne ts e 
of speeds neLary to produce a just noticeable lamchms- “/f " 
ii L Weber’s law does not entirely hold, since the same rattogmes better 
launchings at slaw speeds than at fast speeds. 

Chapter V. The Phenomenal Aspect of the Objects 

Differences in the size of the objects end shape do 
the results, nor does their ‘phenomo^ a >thing’-character 

launching in exp. 27 when be an impression 

of A and B is reduced. Sinularly («p. 28) ^ere ^ 
of launching when A is a circle of hght and 

Chapter VI. Spatio-temporal ,he two 

The discussion so far has been rconsidcr the condi- 

movements are distmguished. It is conditions (a) of time, 

tions which make for their considered in this chapter, 

(6) of space, and (c) of speed; w 
and (c) in Chapter VII. 

- temporal umTV^^ 

Exp. 29. Varying types of result were: CO direct 

of A and the departure of B. movements. For detailed 

launching, (ii) delayed launcto& ^ ^_,, 

figures see Tables III “d IV, iwd ^ « .5 P mid then mov^ 

Exp. 30. B is .tae-intervals. The results are given m 

T'^bS V^rvl. -d Fig. 6, PP. ,hc temporal interval 

u 7 Z is to be an imp-- ^^"^ements .0 be undied m 
must be small enough to 
a single whole. 

“" 7 ’AminnTs distance’.) A stops at 

(i) spatial contiguity depends on the spec , 

varying distances belorei 
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even when the gap is fairly wide (e.g. 50-70 nun.), there can still be an 
nnpression of launching if the speed is fast (e.g. 90 cm. per sec.). 

Exp. 32. The edges of the slit are colonred, and B is thus in a 
corridor. This facilitates the impression of launching. 

(ii) The relative mentation of the movements. Exp. 33. A moves in 
the usual way; B’s path is parallel to but lower than that of A. In this 
case there is no launching, but an impression of triggering sometimes 
occurs. TOen the angular deviation of the paths increases (expts. 34 
and 35) the Launching Effect is progressively weakened. 

Exp. 3S. A moves towards B and B suddenly jumps towards A. 
Here there is no causal impression, but some subjects compared the 
results to those which occur when iron iilings move towards a magnet. 

imj the localisation of the movements in the same plane. If A and B 
are seen by the observer to be in different planes (exp. 37), the causai 
impression disappears. 

Speeds and the Hicrarchisation of the 

Movements 

r. THE COMMON SPEED OF THE OBJECTS AND THE CAUSAL 
IMPRESSION 

TOeelinlmTii?'”'* “m® Speeds were used be- 

tween 0 4 and r to cm. per sec. Those of 20 to 40 cm per sec cave the 

XTSrTd aas'^iLt 

right amount ” f ’ ' ' °t an impression of launching precisely the 

ngtit amount of integration is called for. ^ 

It tMPHESStON 

either to reinfnrr''™*^'*™ ^ hierarchy of speeds, which can be made 

rasTftefe is a ‘hen?, t' » at tl cm. per sec. In this 

Eap. 40. If B’s sperfrit^i?!^ when the speech are equal. 

mggenng. por details, see Table VII, p. no. 

ca^Vt 

good when this it In Projectile, is reduced, and less 

not therefore depend SO^ess of the causal impression does 

depend on acquired knowledge. 
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Expts. 41 and 43. A comparison is made between ascending and 
descending ratios of speed, B’s absolute speed being kept constant. In 
the case of exp. 43 B’s speed after the impact was the same as A s 
before it. The main conclusion is that ascending ratios tend to give an 
impression of triggering, and descending ratios to give an impression 0 
launching. The ratio of the speeds is thus the detennining factor. 


3. THE RELATIVE SPEEDS AND INTEGRATION 

If the ratio of speeds affects integration, one would expect an im- 
pression of ‘delayed launching’ and of ‘two movements to occur 
there are relatively smaUer time-intervals in the f re „ ® 

ratio than in the case of a descending ratio. Tables VIII and IX, pp. 
I14-115, show the results (i) when exp. 39 (designing 
and (ii) when exp. 40 (ascending ratio) was used. The 
iects took part in each case, and the results can be ^^ose 

ofTables III and IV (when the speeds were equal). Here 

is that an ascending ratio acts as a factor f ohi-ct? Exp. 

Does this hold in the case of the movements of « 

44 (descending ratio) and exp. 45 (“““ 116-117, and for 

For the results of exp. 44 see Tables 

results of exp. 45 see Tables XII and XI > PP* 

4. THE H.ERARCHV OE THE MOVEMENTS AKD LAUNCHING 

and triggering EFFECTS 

The difference beween occurs when there 

counted for simply m terms ot ring Effect would seem to 

is an ascending ratio of speeds. ^ conflict between the liicr- 

be a compromise impression, The essential feature in 

archy of priority and the hierarchy o 3Utonomous without 

the Triggering Effect is that the movement of B is 
being spontaneous. 

Chapter VIH. The ®'“n“ bf«c!° 

I . THE CASE OF Tll ^ 

Observers teU us that ‘it is impact-wliich-launchcs (‘chK- 

atvay B‘; in other “he movement is continuous, md (u) 

qui-lance‘). This W 

that it belongs to object A. phenomenal metamorphosis (e.g. 

As a paraUel one can ate cases o y 
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^ges of shape in clouds or cigarette smoke). Thus (exp. 46) if object 
A IS a curve and object B a straight line, and if A is abruptly replaced by 
.observers report that it is the curve which becomes straight. 
Similarly the Launching Effect is a single process (compare the use 
01 the term world-line’ by Duncker and Metzger); the pushing away is 
a contmuation of the impact. There is a phenomenal becoming. 

Ihis imphra that the withdrawal movement must be considered as 
e onging to A, not B. B undergoes merely a ‘displacement’ (i.e. change 
position); there is a phenomenal duplication, i.e. B’s (physical) 
ovement appears both as a movement, belonging to A, and as a dis- 
fR'i ^ onging to B. If a spot of light (A) approaches a circle 

A ft/rre 47)» it « possiblc to havc the impression that 

continnaf*^ * * example illustrates that there can be apparent 

to exist ° ^ ^ ^ movement even when that object has ceased 

to movement of the motor object appears 

This situat-^ ° t e projectile, which then undergoes a displacement. 
This situation will be caUed ‘ampliation of the movement. 

2 . THE CASE OF THE TRIGGERING EFFECT 

Effect is a form of link 

between two movements, but in this case ampliation is cut short. 

A note on ampliation of the movement 
« the ^iffietlties which Michotte discusses in this connexion 

object B schhl “ ’•> « » 

f^in^ll^o '> <iiff^ont object per- 

cannot be the sa^‘"‘‘ “ “ toatter of logic that it 

ifeTdla proposes an extension of 

toooeZtt IrXff '"V" L^‘ e.,., mundr J 

the causal imL i'Borently, hts point is that, for the occurrence of 
impossible onh ttmmlus-conditians must be such that, if per 

continuous mJ T ^oolved, one mould say that there was 
Z ’^fp^ « -’Zrable to a con- 

yegaZZloZatiZ 

have led MiZZtoZorZZ ('954), new experiments 
‘ho way described in AppZiZZ'^ •”<^oment in 
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Part Two— The Entraining Effect 

Chapter IX. The Structural Organisation of the Entraining 
Effect 

I. THE ENTRAINING EFFECT AND THE LAUNCHING EFFECT 
The Entraining Effect is structurally very similar to the Launchmg 
Effect; in particular the movement throughout belongs to A, and B 
undergoes merely a displacement. 

What happens, then, if the attempt is made to give B an 
movement? In exp. 48 both A and B are m niotion ^ 

moving faster. After the impact both travel at B f 

same 1 eap. 48 eacept that after the impact «avel at A^I«ed. 

In the cL of eitp. 48 the result depends on 
Thus if the observer fixates B, there is ““/PP™* “ ““““ 

no impression of entraining. In the case 0 e^. 49 t jud after 
Sion of entraining provided the difference m B s speed before and alter 

the impact is large enough. 

2 THE ENTRAINING EFFECT AND THE TRANSPORT EFFECT 
2. THE ENTRAim ^ transported 

In the case of the Transport ( transporting object, 

on another) there is a single 5 nmi. in 

Exp. 50. One object is a tSontal movement. 

front of It, and both but a single object is seen in motion. 

There is no Transport „f the screen. To achieve the 

the disc appearmg as part of th ^ distinction between the 

Transport Effect, it is ^ Paw short vertical osdUauons, 

two objects. In exp. 5* ^ required distinction. There is no 

and this is sufficient to achiev ^ die transporting object is 
causal impression, however, e uansponed object, 

physically the cause of the mo except that the movement of 

Lp.5RisthesJ^=as«P«.5^d5r^^^^^ 

the screen begms first. In temporal pnonty of the 

disc; and it would seem . p^aior in maXing the difference, 

transporting objeo is t ' ^ distance the Ent^ng Effect 

After the objects have ^ causal impresion is ihiw limited 

gives way to the 7™“^ foliation of the movement u taXmg place, 
to the period dunxig n 



3®^ COMMENTARY 

^ges of shape in clouds or cigarette smoke). Thus (exp. 46) if object 
A IS a curve and object B a straight line, and if A is abruptly replaced by 
B, observers report that it is the curve which becomes straight, 
bimilatly the Launching Effect is a single process (compare the use 
e term world-line by Duncker and Metzger); the pushing away is 
a contouation of the impact. There is a phenomenal becoming. 

s unp es that the withdrawal movement must be considered as 

of nofv^ 's . ^ merely a ‘displacement’ (i.e. change 

P I on); there is a phenomenal duplication, i.e. B’s (physical) 
“ movement, belonging to A, and as a dis- 
fRl nnA fu 11 " A spot of light (A) approaches a circle 

A ^ possible to have the impression that 

continnirio '"(■ ’ example illustrates that there can be apparent 
to exist ^ ° ^ ° i^ct s movement even when that object has ceased 

to extMd'm' lAunching, the movement of the motor object appears 

This simatin ° -n t ^ "'hich then undergoes a displacement. 
This situauon wiU be called ‘ampliation of the movement’. 

2 , THE CASE OF THE TRIGOEEING EFFECT 

'•'= Triggering Effect is a form of link 
between two movements, but in this case amphation is cut short. 

A NOTE ON AMPLIATION OF THE MOVEMENT 

A ‘be difficulties which Michotte discusses in this connexion 

ohjcct bJimI r a?" “ 

forming the j ‘splaced . When there is a different object per* 

the idea of ‘cm ‘ Michotte in reply proposes an extension of 

the causal Imr ■ his point is thatj for the occurrence of 

tnWcwa/mbm nnnt be such tltat, if pei 

linucus tnovanmt ^ ^ ^jcct, xchat happens is comparable to a con- 

l^cgationandpo^risathm' 

have led MitjZfr of this book (1954), new experiments 

‘he way described h 
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imvment. Mic/wt,e’s point it this. If one considers the Launching Effect 
only, it might seem as though this priority is necessary tnerey to 
requisite ‘phenomenal duplication* (i.e. that the physica m^emen 
should be perceived both as belonging to A and as being a ^ 

B). But there can be similar duplication and belonging in t 
pure Transport Effect, without there being a causal { 

that this priority is necessary for some other reason. ^ 

nected with the theory of ampliation of the movement, t er 
pre-existing movement which at the moment of impact becomes exten 

Michatte then goes an to point out that thu 
segregative influence^ and he indicates a method of n 
for which the segregation lasts. 

Chapter X. Launching-by-Expulsion 

Launching-by-expulsion occurs m^aMtog-by-striking 

or shoots with a bow and arrow. It differe ro approach- 

in that there is a Transport Effect at the s 

1- have traveUed some 

Exp. 59. A and B are Joined together, 
distance A stops and B contmues to m ♦ necessary for the two 
causal impression, since to produce one 1 1 ^ achieved 

objects to remain distinct during the first p launch B after 

(e=:p. 60) if A mov« up to B first; A is then seen 

having entrained it for some distant. .yj^gn a person throws a 

Sometimes the projectile is not visible, e.g. ^ present, 

stone that had been hidden in his han . ° motion beside it; 

and when it has moved to its usual p cc launching- 

in these conditions there is somettaes an comparison-tachisio- 

Exp. 62. This involves ^chemauc representation 

scope. The designs used (see Fig. 7) . . -j- shooting wth a boW 

of javcliu-thrmving (dcs^ A, B, an j^p^cssion uus found to 

and arrow (designs D, E, and F). 
occur on some occasions. 

Chapter XI. Propulsion samples it seems certain 

In the bow and arrow, surt of the 

that there is a ausal impression a j^jOTcd by csp. d 3 > " 

fore the two objeas separate. This is 
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shows the affinity of the Entraining Effect with the Launching 

■me result of the priority of A's movement is not simply to create the 
tiSl!f Transport Effect; it has also a segrega- 

h ' V r 1° ^ Effect 

iect / asketi f mfluence can be determined if the sub- 

t Zr“ “ 5 / (“P- 53)i the -ults 

tor different speeds are given in the table on p. 155 

an hilmTsslon o'?® ? “P'*' •»* '>9- ®“eo observers receive 

wbr^Zv no? ■’P-"’'’"" 

have B's spred (exT^Mf Ihe r"'™ 

B’s movement i ^ encounter produces an acceleration of 

effect on A>s 

centre ofLfc?o!;r^. '“‘^"“*’“PP“'Ewouldhave to be the 

possible, stefA? ml ' 'Eis is im- 

faster speed ement has become dominant on account of its 

The^resUlt! AND the entraining effect 

Entraining Effen^bcm?,*''’''' ® .‘^''“"tEng ratio of speeds the 

ratio odd comparisons somethmg like a ‘push’; for an ascending 
be entraining fexp eclTbrnh ^ ‘'^P"’™ 8 ’ “P •“ E. There can 
A moving &tcrl “ "t®'’™ ^t the start (with 

B’s speed before it TTi' ®Peed after the impact is less than 

aaed upon by a faster bod®""'?* P®”‘*°t‘'eal, since B is being causally 
pen oy a faster body and yet goes slower as a result. 

-J- 4- the traction effect 

move on togethfrfc?^ ®°“ P“' ® “t* they both 

‘Estance before B sLtf («„’ 

move leftwards fexo cat <h ■ “P ® then they both 

The Traction Effra U “ ^t®™™ Effect only at high speeds, 

euon tllect is a special case of the Entraining Effect 


TAc to ■ r notes on chapter ix 

"«w 'm^ A M '34 end 155 » compUcalcd. Th, 

a-Aer par, A p/ayed by ,hc priority of A’l 
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where the ‘caterpillar* situation occurs with one lengthening and one 
shortening only. When the experiment is carried out at a slow spee 
most observers report only a dilatation-contraction (phenome 
appearance of forward movement), and when it is carried out at a ^t 
speed most of them report only a forward movement (phenomena s 
appearance of change in shape). Since on the pr^ent hypo esis o 
factors are necessary for the impression of animal locomotion, om 
would expect few or no reports of it in these conditions, as was m a 
the case. Segregation of change in shape and forward 
also be achieved (exp. 69) by making the latter appreaa y aster 
the former. . n 

In auto-locomotion what toas change in shzp& becomes ^ 
movementj there is thus a continuous ampliation, s ut 
respects to that which occurs in the case of propulsion. 

If H and T no longer belong to the same object (exp. 70), 
pression of auto-locomotion disappears. mwe- 

Thcre are analogous movements in inanimate nature (e.g. _ . ^ 

ments of clouds and waves); it is therefore not surp^mg 
people and children should regard such things as , v ^ 

It may be that the ‘internal flux* 
case of the caterpUlar can be thought of as t e rau 
shape, in a way analogous to propulsion type li. 
acts against any phenomenal ,o’usc causal 

is a general character of productivity which 
terminology in this case. (This, of course, ass 
cause comes originally from elsewhere.) 

notes on chapter XII _ 

Miciwtte argues in Ms chapitr that in the ‘jf ‘dement, 

the animal appears in some sense to be she source , ^^pHaiion 

ana he U therefore coneemed sh^ •^‘^IJeruMl 
of the movement will cover cases^ of this » ^ „xovcments of hoing 
importance anerges from the discussiont vi— obiccts. From this t( 

objects are visually different from those of man ^ifribuiing of life to 

follows, as Michotte points our, that act of ^projection* 

clouds, smoke, etc., does not presuppose tmy appcrrrajwe between 

on our part, but arises because ofsuml^ties . other. 

clouds and smoke on the one hand details of exp. 69- 

ThefoUotdng points may servo to elartfy the detarts I 
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causaUty wiU be caUed ‘proptlsion' ™s form of 

since according to the theorv^the^'^^ “npression should occur at aU, 
the motor object is essentialfnr it priority of the movement of 

case is an ampliation whiVI. • * What is involved in this 

ch^ge in shape of the momr ob^“““‘^^ 

“lent of anotheT^bktt^th^^ the forward move- 

change in shap“ or a ft™ ' 7^ ‘P^°P“>^i“ ‘fPe I’i when a 

thi^viU be called -propulsfon t^e iTh “ 

B is a static recta^f Vh' ^h°h '^'’““’’“"^haped when in motion, and 
^tcr A's approlA'Th~Tr 'J™'^--''aped as it moves off 
(propulsion type in even^^ ^ u ^ ^Ppears to change B's shape 
change in sh^e 

A for its beginning and thi^c**"*^* B^endcnt on the movement of 
Triggering Effect. ’ ^ analogous to that of the 

O^pterm Animal Locomotion 

■he «o~f “tp”:i'’rH" 

I- cap. fisTsLle '’'■!■* c™ ”>evement. 

*e right untU the head-cud "'h'ch dilates to 

from the left until the tail-end ^ mm., and then contracts 

pcated several times Exn u * ^S^in lo mm. from H. This is re- 
T move at dilfcrent sneed^ ft “ exp. 65, except that H and 

■he appearance of live moveme'r'^ i, ^he result in both cases is 
compare this resulT wT™^.'f"‘ " a worm. \Vc 

ho^^ge in shap^tdrjx:;™ r 

«condHmovestio>^'ti’tten>hr ‘hlates symmetrically; in the 

>0 the right also. In these condit^ while T changes dircaion and moves 
“ performed e.g. by a frog impression of swimming, 

(Odihu,ion-,J^„^^„“P“™“ locomotion there must be 

■«■“ factors must now b^ smg^f/;"':’"f“°''™c'>tofthcwhole. These 
ne studied m isolauon. This is done in exp. 63, 
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then moves off. The result in these conditions is at most a Triggering 
Effect. If the caterpiUar reaches B in the middle of its third ‘step , 
however (exp. 72)3 there is a greater overall unity and a clear Entrainuig 
Effect (sometimes, indeed, a Launching Effect). c u u a 

In the case of voluntary action the ‘I* takes the place of ^ ® ° ^ 
object, which becomes phenomenally effaced; there is an impr^sion 0 
immanent activity (whether auto-motor or causal), and this activity as 
the special character of being ‘mine*. As far as ^e causal ^pression is 
concerned, there is the same structural organisation as m t ® 
sphere, and the theory of ampliation of the movement is sti app ica 


NOTES ON CHAPTER XIII 

The main purpose of this chapter is to shoio that there can , 

impressions in the tactile-kinaesthetic sphere and that t s 
properties are involved as in the case of visual impressions of . 
Despite its difficulty and certain obscurities, it contains m y 
and fascinating points. Among these may be mentioned. 

(1) ‘The ffid character of the reme of touch’ 
point is fundamental, since there could be no analogies e 

touch without a common spatial framework, pitch 

case of hearing. Sounds can be arranged serial^ m 

{compare the relative lack of serial character in the case of 

but, unlike visual objects, they are not laid out m ^ causal 

one can survey them simultaneously. {An f ■ citch teas in fact 

impression by means of an ‘approach* and with ra auestion of the 

uLccessfui; see erp. S9.) This footnote raises tU wliole question J 

serial or linear charade of different sense-mo a l ^jichotte 

(2) The discussion of our awareness of our nt manv psychologists 

doesnotuse the phrase, he is in effect talking about w i points, e.g- 

have called the body-image or body-schetm, a m kinaesthetic 

his reference to the absence of figure-ground distinction 
point of view, are valuable contributions to tiis particular interest 
animation of the logical behaviour of the wot makes sense to say 

in this connexion. Thus Ryle^ has pointed out u scorched! only 

was not scorched; only my hair was, ut no ^ person's face and 

ny face and hands were'. This is in effect to }^^r doanot. U is 

hands lie within his body-schema in a way inw 

o. RYLE, Th. Omcr,, ufMhul. Hutehimo". W9. P- ' 
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raS >nove,nmt will be half-way be- 

< W ttl '’“• 3-fi frr, in the La- 

non of the experiment^ -j'l cm. per sec.). 

centractim in the 

-^71 per sec. m the variation). 

thItZ‘thedUa^f’^^°’^''"‘‘"‘°’’‘^‘ <^3-6) » 2-5 times at great as 
mat oj me atlatation-contracuon r 2 *c v t.^,« ~ /t z. • • 

,> xo : I, «. 7 ., ^ ^ ~ ^ 

*^'*Causa^ TactUe-kinaesthedc Perception of Mechanical 
M.^e2de“phere';‘ “'"‘= ““ 

compared with limestheticaily, has certain peculiarities as 

Incite of thesfneou’ • •'’® of the kinaestheu’c field, 

aud, with reservations^wl'*’ ^®'''”‘''. it is in some ways ‘thing’-like; 
amoeba with its parts iit flmt^The!!™'’"^ “ •“ ’*’? Wnaesthetio 

between the nans bur tb ’ ^*'“0 “ comparauvely little demarcation 
pan is m ™v™em ^>-8“ - shape, and if one 

role of ‘external’ rm,- r r° ^ “ooond, the second can take on the 
comparable to those d ° t, ’iso first. The situation is thus 

movements which it performs. ^Ppeats os the senrce of the 

sometimes be obfa^ed^tas'^n aS ™Ptcssions can 

meat comes into contact vrith et a M “ P“sivc move- 

that the limb launch^ nr ^ f ^ the impression 

stick and an assistant mnv haU; when a person is holding a 

the impression that his arS is h''*'* the person can have 

the patellar reflex is touched ff™ j entramed by the stick; and when 
“n sometimes Tave het'^5“‘' “ “ put near his foot, he 

the object. An intemii his foot launches or entrains 

impression— a point whS!^ of reference, however, weakens the causal 
^P* 7*. This is the cate following experiment, 

on the right; after three a motionless object 

hrec steps the caterpillar reaches this object, which 
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ceive a causal impression when mechanical work is being done, just as 
we receive an impression of movement when movement is actually 
taking place. 

NOTES ON CHAPTER XIV 

The discussion {pp. 225-226) as to whether the causal impression is 
^objective* is in effect a conceptual one. According to Michotte s proposed 
criterion of objectivity, it is objective whenever corresponding physical work 

is being done. . . tx 

The philosophical colleague mentioned on p. 228 is tn effect using a 
version of Wittgenstein's 'polar principle; the very fact that we can regard 
these experiments as producing iUusions of causality implies that, some- 
times at least, we are confronted with the genuine article. 


qualitative causality 

Chapter XV. Movement of One Objeet Unied with QuaUtarive 
Change in Another 

Insomemosalttamaaiom^is^heapp^ 

of an object or a quahtative change. Cases oi ims nm 

moves off. In this case most ^^hjeh 

In exp. 74 A and B 5 ot ® „l„ur. In these cases some 

abruptly disappears, or (“P' ^ « impression of launching, 

but nor aU subjects gaLna movements; and 

however, appears to be due P existence of genume im- 

there is therefore no _ ,est this hypothesis, the gamma 

pressions of quahtative caus y- pl^ec of objeaive 

movements can be so arrange theory of ampliation of the 

movements in circumstances impression. When this was 

movement one would not ^e scarcely any reports of any 

done (expts. 76 . 77. 78 . ond 79) there wer 

causal impression. . „t,icct were accompanied by noise. 

Exp. So. Various changes in m J if Uiere is a genume 

Desphe the reports of a few subjects. It IS a 

causal impression “ introduced at the moment of impact. 
P.C.— 14 
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dear that in determining the limits of our body-schema we are influenced 
m large measure by the area which we are able to control. 

the} 

ofMe^A- " of ‘t^iody and plays a part analogous to that 

Lie L 1 ■ f of ‘ounching and entraining; on this basis he is 
T ‘o ^oppen can be 

L7Z/Z 'V^ of htsgmeral theory. Moreover, it follows tltatwe 
when err tupmtitious or anthropomorphic in supposing that, 

L w7''f ‘’7/““'““" of retaining the concept of 

bL P^y^hology, HarcoJt 

tsrace & Cc, New York, 1935, pp. 319 ^eg. 


General Conclusiom 

copter XIV. AmpUation of the Movement 

may be dSed inm ‘^““bed, causa] impressions 

iW ajiH CM enf • • ^ S^oups, VIZ. (a) launching, including trigger- 

taiSiSS ss,* ->* — . « - 

enSlf ' *' 'hat launching and 

possible Amoliit- '^!^“‘’*^“‘““'™I’‘’“®'™'''bicharetheoietica]Iy 

the causal impression. ^ tmderstand the productive character of 

subjective^OTario^^^ ^ impression is a purely 

and that the Dassin^rf™® °'”™’ movements are combined, 
something mUcb cLi “ another is not 

that detectabilitv hu * ^ ooted by mslruments. The reply to this is 

ments “1 “ ™'™'' of objeoirity; instru- 

lihc the obStSl'^r^T' »t waves, etc.), svhici are less 

of course, pcrfcctlv nl* 1,1'°'^ Pbouomenal world. It is, 

tvay our pcrcentinnc Produce illusions, but in the normal 

puradoiical cases mentio'^^ me^ble. Despite the negative and 
in many imoortant - 'ho phenomenal world corresponds 

unportant stays w.dt the physical world; and usuaUy we re- 

t- '^'"ocn proiinnl and distant stimuli, sec 
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performed experiments such as ours, he would no doubt have attri- 
buted the origin of the popular idea of causality to the causal unpression 
and not to habit and expectation; but it is probable that his phUosophical 
position would not have been affected at all. ^ ^ . u 

Since it has been shown that there is a causal impression only m the 
case of mclumkal causality, the problem raised by Hume must stiU 
arise in cases of qualitathe causaUty; why in such cases is the notion 
of causaUty so frequently used ? It would seem that in some cases there 
must be inference, as e.g. when we infer that the sowmg of seeds caused 
the appearance of a crop; in the case of the unpact-noise exp 
the q^tative event becomes integtated in an experience of 
of acLty-a situation which occurs in aU sorts of occasions m ordinary 

Hume also raised the question of why the 
necenarily foUowing from the cause. Claparede 
of Hume, that a child can learn that a cat cla^ 

without having to have 'J*? “‘^“XtThey could see no necessity 

present experiments the subjects said hut there is surely 

that object A should drive “ g,' gepa^e is imposed on 

a phenomenal necessity, m the sense P Wertheimer, 

it by A. The situation is 

Kohler, Duncker, and others, in which a process req 

pleted in a certain way. . . Entraining Effect; 

The basic form of the L l®ct, in 

the Launching Effect is a modified foOT o ' ^ 
which the motor object stops at the m 

1 MAINE DB BIRAN’S THEORV 

2. MAIN ^ causal im- 

Since the present research has Internal experience 

pressions in external '*P”J“'“’ r,i,eigca of cause. 

cannot at any rate be the only ““ ngj in effect to what we have 

Maine deBiran-s ‘primary fact OT P niovcraents have the 

caUed voluntary movement “ nlso occuis in the case of 

character of ‘immanence -a activity, wheUier our own 

reflex activity. Now where ther ,,jere is a vague character 

or that which occurs >” ‘ g,e dear-cut character “f 

of ‘productivity’, even ^^tnnning. Once one has 

whi^ch occurs in , one can apply it m cases of 

acquired the idea of 
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IceTtt'r suggestion, indicated that the impact pro- 

*e impression of noise 

^Tb[ec™' Changes in Two 

‘=‘’=P'" no objective 

su^Son ^ ® “PP“’' disappear) in quick 

“uIm “Peession; this result LiLs what 

has been satd with regard to gamma movements 

app^rs* One A appears beside it and B dis- 

is rsnowL ® m “P"«“* h Ihhhching here, but instead there 
t ® ' ”P'y ” ^h»ge its position. 

B blue'fof creenl ® ^ becomes yellow (or red), 

(«P toe i« ^ ““S®' impression. Similarly 

dtd A a^d “P«““" when circle B is placed inside 

“Sty istsSer “ “d spatial con- 

with shades of colour (eL^sSy'LdST'*’ ^P=tih>ahts 

also did an evn. ■ ' * ■ , ’ “d *8) produced negative results, as 

of •“PP-ch- and ‘withLwaf in pitch 

spot of light (exD ^qo-l nr^ ^ tnangdar and circular 

There is nn nn«\n-*”^r”'^d °® causal impression either, 
these cases and the'en ampliation of the movement to occur in 
in the case of m E *'• tiicie is a causal impression only 

cauS^ty "O' ht 'ho case of qualitative 


the origin of the idea of causality 

*^ptcr xvn. Critical ReflecUons on DiEerent Theories 
HumeHM t. HUME’S THEORY 

in the cxistcaa^r^hi'‘J^‘ existence of the causal impression, only 
t= continually adonted an^E events. It must be supposed that 

temember that he nm, "“dyncal attitude; and it is necessaiy to 
‘hot he never took part in any systematic research, ito he 
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4. THE APPARENT ‘SOURCES* OF THE EMOTIONS 
On the phenomenal plane emotions appear to be brought about by 
events. Is there really a causal impression here ? 

The very word ‘emotion* implies ‘movement of the soul’, and there 
are numerous idioms suggesting the connexion between emotions and 
movements. In some cases emotions are undoubtedly preceded by 
movements, c.g. the fear that arises from the movement of someone s 
fist towards us; but this is not universal, and the relations between 
emotions and the events from which they are derived are of many 
different kinds. 


appendix I 

A SPECIAL CASE OF PROPULSION. THE TRACE- 
MAKING EFFECT 

If an object leaves a trace or mark behind it, or oonve^ely K it erases 

an eaistteg mark, this impUes the creation or 

The presence of a causal impression m these 

to be incompatible with the theory of amphation of the movement, 

further investigation is thus necessary. 

I THE CAUSAL TRACE EFFECT 

Enp. ,r. Object A moves towards the nghn " -J," 
3 cm., a black strip, ob)ect “PI^ ^ The usual result is that A 
right at the same speed as to ' is do„e i„ reverse, to be 

appears to be writing, or, 11 the exp 

erasing. . the causal impression of trace- 

What are the special characteristics oft 

making ? ■ A and B were both 'figures’ separate 

(i) In all our other “Pornnent^ A ^ ^ background 

from their background, m tl in the case of the Screen 

mark. Since B can of the experience 

Effect (see e.xp. 94). « for this; on the contrary, it is the 

of trace-making is not resp ^ stimulus-conditions, which 

result of the kinematic beliind A and its lengthening 

involve the appearance of B immcai / 

pari passu with A’s advance. 
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immanent^ activity, and indeed the notion of vague productivity may 
occur earlier in the child’s life than that of causality; what one cannot 
say IS that the idea of causality is derived from the idea of .-mmancn f 
activity. Marne de Biran’s mistake was to confuse the two. 

Moreover, why should the idea of immanent activity be applied to 
external objects ? Maine de Biran’s theory of an ‘initial induction’ sug- 
pts sometlmig superimposed on what is given phenomenally, and this 
IS mcompatihle with the findings of this book. Lipps’ theory of pro- 
jection as a result of empathy might seem to provide an answer, hut is 
open to the Mowing ohjections: (i) It is unnecessaiy, since the occur- 
rence o causal impressions in external experience makes any other 
hypothesis superfluous, (ii) Why should this projection occur only in 
certo condiUons of speed, orientation, etc.? (iii) If projection occurs 
in the case of voluntary motor activity, why do we not have the impres- 
sion that A IS voluntarUy driving away B? (iv) Since Maine de Biran’s 
^ impression of activity and not of causality, how 
could the visual event receive a character of causality when such charac- 
rsT original impression of activity? It seems 

of M I'l oo otnpathy occurs, this is because visual experiences 
io structure to causal experiences in the 
““'’“"oo's of the muscles such as we 
question ° Perform if we were performing the operations in 
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tion out that in the very early years there is no segrega- 

the ure^nr ? and the ‘effect-movement’; to use 

activitv Th child has impressions of immanent motor 

and ‘not-self’ and not 

Whtm ^ Permanence of objeas. 

senarate ev ' Phenomenalism’ (he. the assumption that any two 
S nowo" r “'“'«ed) arises, it seems, from de- 

denev to attrlh segregation in the child. ‘Artifidalism’ (i.e. the ten- 
by an excess onntr'"*^ events to Ws own activity) can be explained 
smoke etc.! hv I, animism (i.e. attributing life to clouds, 

point that if a child Tt It is an important methodological 

it is still TV'rf I shows a particular sort of behaviour, 

of iheas involved in that 
oenaviour were acquired at an carh'er stage. 
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involves a movement of B, even though this movement is limited to A’s 
immediate edge; (iv) the Emanation Effect is very similar to the ^een 
Effect, but the situation is complicated by the fact that the two o jects 
are in the relation of container to content. ^ 

When an object *comes out of* a container, this o ;ect is usu ^ 
dominant because of its state of movement. If the contamer is 
movement, however, as in the Emanation Trace Effect (exp. , 
increased length of B), a different kind of hierarc y is se up, 
movement the dominant one. . , gc 

In the Causal Trace Effect A is point) 

soon as the impression of B’s leogthening^elatm leaving 

is destroyed, the result is the E— n -Tmce^ffea-a 
of a trace, with no causal impression. The substitution 

gestive of that mentioned in Chapter IX. where 
of the Transport Effect for the causal impression of entraining. 


appendix II 
OF 

The phenomenological method ^ of information, (a) that con- 

perimenter has at his disposal two som ^ 5„ch as 

stituting the stimulus-system an ^nses of the subjert, on the 

centimetres or seconds. W *”^^;rabont the properties of the 
basis of which one may form hypotheses 

simetnre of what P^'p^usality may logically be divided tnto 

The research on perceivcu 

seven stages. , „ the investigation of what arc the simp est 

Smge J. This involves the m occur, 

experimental conditions m ■„nconntant vamuons 

Stage II. This ‘ „udirions and changes m the subjects 

tween changes in the stimulus CO 

verbal responses. . u-.™ H point to the conclusion that 

Stage HI. toveatigauo^ ^-l^S^Sp^^ptusl t,tnetnre when causal 
there is often a speanc 
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(fi) B’s movement of lensthening participates in A’s movement, and 
A’s movement, since it appears first, is dominant. Hence the conditions 
for ampliation of the movement are satisfied after all. If B does not 
lengthen, but is a vertical line i mm. wide, without movement (exp. 92), 
any causal impression disappears. There is thus no causal impression 
of creation of matter as such. 

(iu) There is a difference between lengthening (which is geneticaUy 
related to unfolding) and dilatation, since in the latter case, too, the 
quanuty of matter remains the same. In exp. 93 A and B are both 
present; A moves towards B and passes over it, and B then lengthens, 
remanung attached to A. The result is an impression of stretching, not 
an impression that matter is being added. If A starts to leave a trace 
the moment It IS m motion (exp. 94), the result is often the Saeen 
iinect, i.e. the impression that A uncovers B. 

(iv) In spite ofthis difference, there are similarities between lengthen- 
ing and dilatationj in particular both involve an internal centre of 
re ercnce. t may be surmised that, just as one object can be centre of 
eterence for another only within the limits of the radius of action, so 
diw ^ ^ itnpressioa of lengthening outside certain limits of 


dotl “ addition of matter; A is 

“““w on the background, and this is 
somctlung more than a mere emanation. 


2. THE EMANATION TRACE EFFECT 

lon^rf" (see iv, above), there is no 

Mger a musal impression; instead there is the Emanation Tmce Effect. 

more detail*^^^^^^™*^”^ ** study the phenomenon of emanation in 

aft^hhif, "-hich moves towards the right; 

Ctnandine ^ ^ appears in contact with it and 

but in nunu ™ speed. The results arc variable, 

trapezium B ^ subjects fixate the rear end of the 

case have iR,. emanate from A, although it docs not in this 

“«liai c the character of being a trace. 

as it ‘''P P'“°P 0 > properties of the Emanation Effect 

in the strict sens,. ® “upression of lengthening 

come ouTTf i “ immobilisation of B's matter after it 

ut of A, (m) the impression of ■coming out oT, however. 
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(i) The distinction between nuroanent and displacement. Stage IV. As & 
preliminaty to what follows a distiaftion requires to be made between 
movement* and ‘displacement* (compare pp. 134-135). 

(u; Theory of the Entraimng Effect. The Entraining Effect comprises 
three phases. In the first there are two objects, one moving towards the 
Other j in the third there is a total configuration comprising a bi-coloured 
reaangle. It is the events of the second phase which give rise to causal 
responses. 

Stage V is the analysis of the structure mentioned in Stage IIIj with 
special reference to the second phase. When object B starts to move at 
the same speed and in the same direction as object A, the conditions arc 
right for the operation of the principle of ‘common fate*. Although for 
the moment the two objects are distinct, the movement belongs to A; 
thus it is A in movement which seems to be displacing B, and this 
accounts for the productive character of the impression received. The 
segregation of the first phase is mamtained during the second; but there 
is a single movement which, by the process of phenomenal duph’cadon, 
appears both as a movement of A and as a displacement of B. 

Stage VI. This is concerned with the relationship between the 
structure just analysed and the stimulus-conditions. When ‘common 
fate’ operates the amount of similarity can vary; thus there is optimal 
similarity if A slides behind B and they move conjointly (Fig. 9 > 
p. 322). In the ‘pliers’ experiment (exp. 96, Fig. 10, p. 323) there is 
again considerable similarity because of the amount of common move- 
ment, and a spectacular Entraining Effect is obtained. Where there is 
no contact between the objects, however, as in Thin«* experiment 
(Fig. 1 1, p. 323) when A is made up of three dots in a triangular shape 
and B is a single dot, the structure of entraining is much less assured. 
Again Crabbe found that the number of ‘traction* responses (a special 
form of entraining) increased when the common path of the objects 
was longer (Fig. 12, p. 325). In ‘amodal* entraining (in which there is 
an impression of entraining when A covers B and they apparently go 
on together, as in Fig. 13# p* ® shares A s fate since for a 
certain time it is present ‘amodally* bcliind A. 

During the firet phase the objects arc clearly disdnetj this dtaracter 
lasts during the second phase and is a manifestauon of phenomenal 
permanence. This permanence is illustrated by exp. 97 (Fig. 14, p. 327) 
where A and B move together from opposite sides of the slit and each 
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notes on michotte’s revised theory 

T“““ 

iZad the mphatiTh’ “Z ’“’1'^^“' '^‘”3'' 

J?irf ™«« hiAvi»„ „ depend both on thisferntan- 

KinetnatUiZraZn “-f 

'common fate' (since A\ *” entraining to the operation of 

direction as B's disolac wpacr ;Ae wme speed and 

of>PdZn.LTnuZ‘!T’fZ^^^^ 

same direction as A'< ‘j'splacement after the impact is in the 

arises between the permanZ^‘e >>”P<sct). A conflict situation 

first phase and the forte ‘‘ contriut between the 'states’ in the 
resolution of this conflict Ji Jssr Idnematic integration; and the 

lion as a result of which ' ‘“^s the form of a phenomenal duplica- 
mmement of A and as a niovement appears both as a 

‘repression isZZtTdlbuZTif’'- 

about B's displacement ''“s’ « « the moving A which brings 

forlm ‘’-‘^fl^‘'oTpZ^ZZZZZi “ "'“ 

'dependent an' tlfi^ Effect B’s movement is now thought of as 
‘T'ei form of launching ’ ss tut longer thought of as a weak- 

^ 2. theory of perceived mechanical causality 

M account of thc'SstinnjoTLn'” hidings, (i) The first gives 
(“} Ujc second conmii^ ,^1° ■ movement’ and •displacement’; 

(m) the third the revised ih of the Entraining Eflca, and 

“= revised theory of the Launching Fl fe n . 
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when B appears and there is no conflict. In each case no causal influence 
was reported, and the original hypothesis is thus again confirmed. 

(iii) Theory of the Launching Effect, As in the case of the Entraining 
Effect there is a conflict situation. This time it is between {a) the ten- 
dency to permanence of the kinematic states in the first phase (A in 
motion, B at rest) and (6) the effects of the stimulus-system operating 
in the second phase (A at rest, B in motion). As a result of good 
continuation’ there is still phenomenally one and the same movement. 

The camouflage experiments (pp. 72 seq.) are compatible both with 
the old and new theory; and the occurrence of launching at a distance 
is not incompatible with the new theory, since neither in static nor in 
kinematic configurations is complete continuity necessary or mtegra 
tion. 


3. GENERAL CONCLUSION AND DISCUSSION 

The views put forward in this book coincide with those of Piaget m 
many respects, but a comparison also reveals some divergencies. 


4. ‘CAUSE’, ‘CONDITION’, AND ‘DEPENDENCE’ 

In ordinary life it would is“i«tni 

XVII of this book new data have 

“Trtstance, has of"d 

ate conditions. These, however, PP . ^jj^te ‘causal impression’, 
knowledge; ™ ‘ “ towards B and goes beyond it. 

In exp. 102 (Fig. 22 , p. 363;> " . . . responses were 

and B then moves in 4e “PP®'^ Mctclli and others 

obtained, as in a similar exper 7 ; ^ corresponded 

have reported causal *^3 no ampliation here, the 

to a situation of ”;,t^Ucfgive rise to the Triggering Effect. 

?hte” " 

a condition for the operation ‘^““j'^pciative in cases of laimching 

‘Phenomenal depend^ ^ ccoirs reqmre 

and entra:mng. ine oeioii 
further investigation. 
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then retos to its starting-point; a contaa of at least 300 ntilHs ern iHs is 

required if the impression of a single rectangle is to arise. There is also 

permmence of movement as is shown by exp. 98 (Fig le n aagl an 

^eriment in which two slanting parallelograms come togethef Lid 

simna^ h ^ A and B are similar in colour and conditions 
sii^ar to those of ordmary entraining are produced (exp. 99, Fig. 16, 

fende„™*i° ^ experiments the 

■comm^f?™! 'he operation of 

*e^m r,; ^ Entraining Effect the solution of the conflict takes 
* ” duplication; this is comparable to the conflict 

m static situations, e.g. when a triangle and a square have part of a 
Side m common (as m Fig, 17, p. 335). 

fornieH involves a counterchecking of the hypothesis already 

tenderiOTtnw^^*™'^*^^^ of entraining involves a conflict between the 
when eirhf' of ‘common fate’, then 

Io“d ^ “ '^'=Eon to the ote we 

entraimng responses. This is in fact what we 

tsf A “ “pwhnent by Thins (Fig. 

the’boundary of a'rea»ai?Th'‘' ^ A and B being on 

the nrespTira ..f 1. ^8*®' ^hc presence of gamma movements and 

*L se^r,i„ "> E its own movement, 

were o^ed V '““'iy from A. As expened. fewer causal responses 

segregation was ?’ 

(ii) In pv« n ^ ® much more luminance, 

one veiS 1 '™ '“S*ened after A reached it. In 

of A; in a second* ^ *0 front end 

both cases then- ^Eig. 2ob. p. 341) it was at the rear end. In 

of B) virtuallv ^ Screen Effea. and (since this impUes separation 

(Fi".I2 D 7 „?,?'“vn“E°'““"“'=°h“hi='i.(iii)Crabbe has shown 
with A *thi'! nr,>t ^eady integrated in a kinematic structure 

in the ime w. ““Station with a third object. C. which joins B 
W S^"a f ** ? Type-experiment of launching. 

B isZT:oZ'r^T^- titcles of light and 

=>PpcZt of '‘'"■P “ fnU site, B giVes the 

E‘B- nt. P. teal ifn^' ^'"“P ''™ '“rt. Also (exp. loi, 

PosiUon concentnV u Bnght circle which suddenly appears in a 
“ove at A-S Sri T"'* ‘’right circle, and Imth then 

gmal speed, common &te' operates from the moment 
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Where there are illusions of movement or illusions of causality there is 
cleariy no physical movement or physical causality; yet smee we must 
he seeing something, ‘what’ we see must therefore be phenomenal 
movement or phenomenal causality, and in addition a special phenom- 
enal ‘world’ must be postulated in which to house them. Yet if mstead 
of ‘There is phenomenal movement’ we say ‘It looks as fthcre « 
ment’ and the same in the case of causaUty, does not this whole aoud- 
euckooland disappear? To put the point another way, 
language is unnecessary, then aomrding to the prmaple of Occam 

razor we are required to abandon it. h- made to 

This, in outline, is the sort of obiection which mgbt be “ade “ 
some forms of phenomenological approach, et “ “ 
concerned, such criticism is largely based “ 

rate if we go by his version of phenomen- 

From these statements it is clear that hi ^ liters such as Husserl 

bu&tulh^mo^^^^ 

at first glance. . „ ,i,„e is nothing in 

I shall attempt to show m wba n„.behavioiirist (or anyone 
Michotte’s conceptual scheme “ " can seriously object, 

else who is aa‘f-““°““®^“„,^gcsctiption of his work is possible 
Although I beheve that an aitena phenomenology, such a 

which does not mclude any change in research 

description would not mvolve f different account of the 

proceLe but would merely consnmte a dilte 

eaistingone. _ ImplidtinMichotte’s^ge,^ 

0 senses of the term the 


The phenomenal and pnyncu^ uie 

he indicates on p. 306, there ,^d what is popularly 

physical world’. In the A-st s^' ^ comprising familiar objects such 
called the ‘external’ or outer” contrasted with die mned 

as chairs and tables; tto ‘wo^f .introspect’. It is m this 

world which we are said to stu y^__ at the patterns on the 


I to study when nattenis on the 

s;;:e“th"rh;s subiects, in 100^^ 

discs, may be said to be stud)^^*=P and (except, for example, 

words, to be looking at something 

1936, 208-228. 1 ^ discussioo- 

detaUs of his views m pers 
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III. TWO CRITICAL ESSAYS* 

I. PHENOMENOLOGY AND SCIENTIFIC METHOD 
Introductopf. To many British and American readers Michotte’s refer- 
ences to phenomenological* psychology and his distinction between 
physical world* may cause misgivings. 
As w^ be mdicated m a moment, Michotte does in fact give a special 
mea^g to the word ‘phenomenology’ in which he lays particular 
rmnrt^'tf'n ' ^ carcful eitamination of the subjects’ verbal 

and phenomenology’ is taken at its face value, however, 

vivf^ tU to mean ‘the study of perceptual experience*, its use 

• t ^ ° “ “y that one is doing phenomenology 

events believed in a dualism between ‘physical’ 

other Knfik ° ‘experiences’ or ‘mental’ events on the 

he sneiK f"’ seems to subscribe to such a dualism when 

of “ ‘’“"S ‘as naive and fuH a description 

SI different in kind from that of all other 

‘DhvsiMl* Tn ^ or ‘phenomenal’ world as opposed to the 

tended to" “?"i'®‘itish and American psychologists have 

Sc the r “O' “deed in the seme of ac- 

at’leas^ behaviourism of J. B. Watson in all its detail, but 

matter regard ‘conscious experience’ as their subject- 

or them behaviourists, neo-behaviourists, 

the concent *l tempted on these grounds to find fault with 

«ph“uv S ““ “ dus book. Does he not 

distinguish nhen° phenomenology, and does he not expressly 

their ohvsicd movement and phenomenal causality from 

it sSS does he believe in ‘two worlds’, 

cotresDonden '^^^oos SO far as to state that there is a high degree of 
^ "ddiuon it might be said that^has 
mto usmg dualistic language by his study of illusions. 

thh Kciio^L 5 a^l,'° I- w. Tuexan for considerable help with 
P.73.' PtyMcsy, ilarcourt Brace* Co., New York, 193s, 

‘ ^ XfV, especially p. aa6. 
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in the case of the relevant Michotte experiments there is phenomenal 
but not physical causality; that is to say, the subject reports a causal 
impression but no corresponding physical transaction is taking place. 
Thirdly, when a person looks at everyday causal transactions, for 
example, two billiard balls colliding, there is both phenomenal an 
physical causality; that is to say, he reports the occurrmce of a causd 
relationship in a situation where ph3reical work is being done, t is 
important to note that ‘phenomenal* does not mean the same as 
‘apparent*, if ‘apparene is being used in its commonly accxpted sense ot 
‘unreal’ or ‘illusory*. It is true that in the case of the phi phenomenon 
the movement is in fact illusory, just as in the relevant 
ments the causality is in faa illusory; but ‘phenome an p 
are not mutually exclusive terms, as ‘apparent* ^ ° „t,pnnmenal 

Michotte is at pains to emphasise that where ere ^ P where 
movement there is almost always physical causality 

there is phenomenal causality there is almost 

In other words, there is a high degree of correspondence between me 
"It;™“lnoccdthatthi.cccounrcou..i.n^«^^ 

ences* or ‘mental events’. For Michotte an x (p. ^07)1 

point of view of scientific psychology-^ « centual scheme, as we shall 
ald.ough ‘events ^ do play a par. m itnntediate 

see in a montent, he does ^^.^^“^possible that they 

Study of such events, smee mdeed g position in this respect 

could ever be observed by m ^““^^i^ehaviourism than it might 
is thus very much more sunilar 

appear to be at first glance. the two ‘worlds’, however, 

Thenotionofa’correspondmec K ^ 

may still seem puzzling, ^chone What he is say- 

helpfully be ezpressed with speam t ^yc. Visual cues give a gMd 
ing is that for most of the 1™' expect from examinmg 

indication of the sort of results tMt e^^blc the organism 

the dial of a measuring mstrmnent, which according to 

to take appropriate action. For ai^P> ^ (corop^ue 

physical measurement any solid object are usually 

p. z 26), and in general *= '*“ be obtained if one measured 

a reliable guide as to what resul 


its size. 

What holds of vision 


holds also, mu,cndi:, of the other 
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when they report degrees of assurance) not to be looking inside them- 
selves or introspecting*. 

His second use of the term ‘the physical world’ involves a different 
contrast and for his purposes a more important one. This contrast is 
between a description of the appropriate parts of his experimental 
procedure inphyticcl units (i.e. units used in physics, such as centimetres, 
seconds, etc.) and an account otahat his subjects say. The investigator 
thus has two sources of information and is able to study the concomitant 
vanation between them. 

^ It is unportant to note at this point that Michotte’s use of the word 
world need not be understood in any grandiose or high-faluting sense 
such as might imply that psychology studied two ‘kinds of reality’ or 
‘fi. being . Alichotte’s examples of ‘the world of finance’ or 

h™ f ° 3 ° 5 ) ate on a par with GUbert Ryle’s 

^‘’“*' 3 ' W'ot/d.t ‘Septic’ conclusions, for 
ZTh R of the phenomenal and the physical 

n« of m-TT «nse be dualisiic, form no 

part of Michotte’s argument. 

eiZ^ni!r‘^^“ phenomenal-physical distinction we may take the 
at causality. When someone looks, for in- 

terminnlnm, I? ^'*'*'* * ^cck, we could apply the proposed 

enal mov ^ ^ ®aymg that there is physical movement but no phenom- 
Sfh terff “ ‘^“cribe what is happen- 

be seen nr ° a'ance travelled per unit time, but no movement can 
subicct’s stHcUy, there is no mention of movement in the 

there is nh report. Conversely, in the case of the phi phenomenon 
worl “O movement; in other 

that he sees m movement, or, more strictly, the subject reports 

be detected whose speed could 

When obicetc instruments. On many occasions, however, 

cnal movement ^ certain limits of speed, there is both phenom- 
sccs movement phj'sical movement; the subject reports that he 
units ThecT ■ expressed in physical 

aXaiSh of aausality. When sJed is 

eiul causalirv- tu causality but no phenom- 

ixxa done but th^ ^ measurable in physical units has 

done but there is no report of any causal impr^ion. Conversely, 

* o. RYLb, DiVomwor, Cambridge, i960, pp. 73 seq. 
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states that he originally introduced the word in preference to ‘sensation* 
which had been in common use in earlier experimental psychology, but 
which had been criticised by psychologists of the Gestalt school as too 


‘clcmcntaristic*.* His intention, as he points out on p. 15* note 20, is 
to indicate what is reported by the subjects as being ‘immediately given 
in perception, as opposed to what they infer. 

Now this usage is clearly at variance with certain forms of common 
speech. Thus T had the impression that he was unhappy’, so far from 
referring to anything immediate and indubitable, indicates considerably 
less certainty than, for example, T knew that he was unhappy or I could 
see that he was unhappy’. This of itself of course is not necess^ily a 
difficulty, since both the Oxford English Dictionary 2nd the ^ an 
Laromsc allow for several different senses of the word impression , an 
in any case a psychologist is not tied to usages found in the iction^. 
The important point, it seems to me, is that the notion of stamping 
gives a misleading account of what perception involves, smee 
that a hard and fast distinction is invariably possible beween wh 
‘given’ (in the sense of being ‘stamped* on the receivmg ^ 

what is inferred; this generai assumption seems to me highly q 

Whatever the difficulties in general 
pression*, however, they do not, I th^, affert Mic 0 P makes 
regard to the special case of causality. He is * ^ysajity is 

ciL on p. 349; with the difference “ 

at work and seeing causality m operation, causality ‘hits 

distinction. Thus in cases of launching and 

you in the eye’, so to speak, f ' "nrees^os^^^^ the 

account for what is happening. Thus it is of unseen smaU 

operation of unseen levers or sprmp or 

particles. This holds, according to Michotte, m aU cases wn 

• .• n The French word ‘impression 

• A. MICHOTTE, personal counterpart. 

covers very much the same ground as its ^ history. It occurs, for 

’The ‘stamping’ theory has a long “jf ,o want to limit the givm 

example, in the writings of John Locke, »h PP j stimulation on the 

to what has a one-one correspond^ wah to g,„be. ‘to idea thereby 

retina. Thus on his view, when we 1 Ccncirmns '{"f"' 

imprinted on our ,wi„d is of a flat totalt theorists, tough toy 

ila^ing. Book 11, Chapter 9, section while or Geslalt “S 
insisted that the basic datum was an lately challenged to assiunp 

a mosaic of sensations, never seem w kind, 

tion that perception involves basic data of some km 
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s^es. Thus, according to Michotte, there can be phenomenal causality 
n Se r ““ be phenomenal movement 

orator (T,Tl CP- 247 ). or in the cadences of an 

tost ist.1 ■ ntean simply ‘visual'. The con- 

Si . *'‘”'^“=‘-^y«em, whose properties the observer 

the suhie^^ by makmg the appropriate pointer-readings, and (4) 
»Lmsr^ y^bal report as a result of this stimulus-systei and tUs 
of so^oXr hind ''“uli are visual or 

res^Ztn4“b“i"^°r '^bere the expected cor- 

SaS “ce^R r btterest to the psy- 

stimulus orm ' ^ separating out of different features in the 

^ bence enable us to study each 

“sid 00 ™; J r -=‘Poriments separate out the pattern of 

tho phfnh2o“ e f ““ '"ben solid bodies interact; experiments on 

cordml SnW™ been supposed to separate out the 

of the orieinal perception of movement independently 

Lyar rnuslTmar “1 apartments on the Mmia> 

factors in iudme 'be isolation of peripheral and cortical 

questio^ii equahty and inequality of length. There is no 

world in which to a phenomenal 

whether the suHIcy^ » u expenences. For him the issue is 

.ozone's ute°of'tL“l”~ij„?biaction may still be made 

bnportant” m^Ktio™^'that ‘If “ 

. .‘SaecspedaEy Chapter xni Th! <h— "/Prbrtbtg-. Michotte 
»t js Wr-ith our awareness of our «« ^^scussjon m this chapter, concerned as 

‘iad 'rith no dSX ^a ““ "'■* <=“ b' 'a- 

^“Sht by some to be in«moL?le ^.1° Pbenomeuolosy, but may be 
however, that the siructurS^^^^Mnf^* P^’Sramme. Th^ 

organism as opposed to outqfrft. . ^^“^on is recognised as being within the 
no new difficulty of ptindnle rn^cs of launching and entraining, raises 
before, and hi, tUlfeSl il '’ ^ '“bi'?'s ‘experienee' i, a, much i * a, 
other tjpe, of eaperimeat T^t being studied as much or as bttle as in 

O^msms to differentiate diffe.2,ff . appropriate signailing system enables 
“ft™ at least-^n^'^ oxters^ environment, SO— in 

acuons where the T of ‘L5?» {nf^ o^^snailing by which 

ones ; and for tn%-c$Ugaiion of this ‘^tinguished from involuntary 

“ -bey are for ^ 
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Michotie’s method can be preserved but from which the concept of 
‘phenomenology* has been made to disappear. 

In the first place the two source of information, as described by 
Michotte on p. 305, remain as before, viz. (i) the stimulus-system 
described in physical units, and (ii) the verbal responses of the subjects. 
Instead of speaking of a 'correspondence* between two ‘worlds , how- 
ever, one can say, if one prefers — since it comes to precisely the same 
thing — that vision (and in some contexts other senses) is usually reliable, 
or, more strictly, that the verbal reports of the subjects and the numerical 
properties of the stimulus-system are in a fairly consistent relationship. 

Secondly, we may characterise the bulk of Michotte’s work on causal- 
ity as an attempt to study the visual proximal stimuli in isolation’, the 
attempt is to find out, not what the subject knows about bo les 
action, but what it looks like visually when bodies mteract, as det 


mined by the verbal responses. , « n-n- 

There is, however, an outstanding .h- v„bal 

behaviourist might, that Michotte was ‘really stu ]^g . . ^ 

responses ofWs\ubie«s when 

of stimuli, though true m the sense that h rnnceois such as 

been studying Lms directly, f^X^of 

‘good continuation’, ‘common fate , an p ^j^p^imentally; and 

These concepts have clearly justifie iUcaitimate on 

no arm-chah theorist has the right 

the basis of his preconceived ideas a u subjects’ verbal 

Michotte’s account of the matter^- 3 structure of 

responses can be used to -^gest hy^'h--^™ 

‘events x’, and that the “““P tc framed. A nco-bchaviour- 

larly required if adequate hypo that events x arc intervening 

ist, however, could say instea , ♦j-jve’ for example, is an inter- 
variables, in much the same case it makes perfectly 

vening variable in Skinners ^^ith which these intervening 

good sense to study the concepts in the process, but one 

variables operate and to having to regard events a; as 

is spared the ‘ontological disconn diangc. 

• ‘IDrivel is defined in terms ‘’*''5“ various procedures involving 

For the drive changes are ^‘'“[^‘’fth'hSiuion of food].' 

response l^^^.-^u^'wiiham S. Verpianeh. hiadern 

IrnSVevvr^y54,P-». 
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thatA,asit™oves,isb.ingiRgaUth:S 

they felt the npM t of what they saw; 

onvet- -- - front of thetn/and a 

cau^ Ttot™ => “yin the case of qualitative 

mediate Manvofthf^^ ^ awareness of causality was im- 

fact a gel^e f usM 1?“ 'i^tt there is in 

when one presses the self between the events, as for instance 
Ofspeciaita howlvt “Sme then starts, 

seems to be a causal m ’ the liiuMty cases, i.e. those where there 
exampie(p. l6)ofaiisht'S'''*°'- "'I-'” ™ finneker’s 

SometimS J Son „„„, ® !“ "P “ " ^ °no of 'bese. 

one person pretends to slan'^*^ "a*''*’ ** achooiboy game where 

iust fa time Wh& l ott*^ 7 ? "" "“P® bis hand 

obeek being srppe^L ? : f noise of a 
experience of a weil fcn nnmon I cannot forbear mentioning the 

instpuiiclt™r.^tranT "'T' !“' 

He assures me that in rh- “*”^^^*^y^saj>raid siren sounded! 
positively alarmintr Thpc ^ apparent causal connexion was 

according to Michottc ir admittedly anecdotes, and 

tions in the laboratorv ^cp ^®cult to produce comparable situa- 
expcricncc is there not a ca^e r’ common 

of causality is as immod’ that the awareness 

cited, however (cxccnt for rh “ be? In all the situations 

would presumabW cl^sifv ^^‘^^'S^apping case, which Alichottc 
is necessary to postulate the n " - example of ‘impact-noise’), it 
devices— s\ritc^s lever! pf bidden electrical or mechanical 

in this importsmU^X;; because these cases arc di-ffercnt 

“Sr"- “ " 

> -^pt“ ^“LS^f 
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the conclusions reached, it would be a misunderstanding to suppose 
that the issue can be settled simply by carrying out appropriate em- 
pirical tests. In contrast psychological questions, in so far as they 
be settled at all, arc such as must be settled by empirical means, t at is, 
by the study of behaviour or more specifically by the phenome^logcal 
methods described in the preceding section. Example wo ^ ow 
docs the idea of causality originate in the child? an 
tlie necessary and sufficient conditions for a causal impressio 


Philosophical issues. AUchottc cxpr^sly states that he “ “ 

challenging Hume’s philosophical position.t indec , 

far as tL physical sdcnccs arc concerned Hume’s 
is not in question. This is to say in effect 

Gcstaltproperticsofob)cctsarcofnointcrcsttot e . ^ 

Thus the to that the stars which go to form ^ “th ^0 
Bear form clusters, and the fact that ^ Srest 

give rise to a special kind of vM "il^Sstry and 

phenomcnologicaUy. ate T hjje and indeed there 

physics are concerned. Michotte is surely "8^' “ 

ate no conflicting claims which require ' _j^pite his cautious 
The question arises, however, as . . be niade the basis for 

disclaimers — Michotte’s findings ^ ‘cause’ or can solve any 

an attack on Hume’s account . (-omplex subject; but the 

of the difficulties arising from it. imoortant. 

following points seem to me relent “ f x is the cause of 

(a) If we want to claim that the ’If an even, of 

event Y’ is always interchangeab e , y occurs’, we are forced 
type X occurs, then regularly an eve f W of day. This 

to agree that day is the cause of mgh olaim to find it 

move is ex pHcitly made by work gives them adefi- 

uncomfortable could weU Ecology, day and night are not 

tional support, since, in Micho^ te^ f^o a causal impression., 

integrated in the requisite struemre to giv 

'• See especially p. 6 and Essass 

“ Mysticism end to Pelican 'faSons such as ive as- 

London, 1921, P- I93 (*■ P. any unseen is the cause of the later 

i» VT„- tViJc rase are there / _,^nB the seea 1 - Treatise of 


i-ondon, 1921, P- 193 unseen cause of the later 

apinmrance of the crop. ;; ■ 


sume to ot-wui «... — /"nmoare 
appearance of the .‘Section i 

Human Nature, part IHj 
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“ ‘»= of 

neo-teCwf“®M "‘f f “*“’" “PP™och is as -operational’ as any 
™ rlttf- T ’f-‘* ^or, smce the operations involved in setting 

are -causal’ or’ whether they™“ n“ ^“ognising whether they 

fomrt.?n“S,'f ^ conceptual sdteme and this ’neo-behaviourist’ 
experimental oroceH otve^g variables involve precisely the same 
Sitrary. Milotte’tTr/ “1 ‘'’o o^cice between them is 

of behaviourism whic^ta^ ** incompatible with any version 

tion; bm rxiut frR of structural organisa- 

phenomenal mrld’ li« ^Poaking of ’the 

Michotte can fairlv study of the subjects' verbal responses, 

way. ^ “ ’’^''o Eooe to meet the behaviourists half 

InmdMiion°Tr^ ^ experiments and the views op hume 

notion of cause is con^S“ ^'oussion of the 

ing to the result „ ° “ charaaer, and that Michotte in appcal- 

unte criticism of Hume has'L- 

critidsm,dtCh“t dL^o^ Et cross-purposes." This 

least calls for a clear stat ‘o "ic ful^y justified as it stands, at 

follows I shall attcmnt to °f issues at stake; and in what 

Po- WUI be to Sue "Vgeueralpur- 

what was said by Hume auA , ■*'f'.^o“cs findings are relevant to 

comiimte a rcfumUon of him. ° '=“=> “C =>11, they 

causality from DsvchnIom''°i'^^'™®'*^** philosophical questions about 
*“ct^m™ hTfo™^ ™“- helpful way of 

of knowledge and with ml** r **"w ^ concerned with theory 

such questions arc °P'"tion of concepts. Examples of 

'Ifca must neccssmilv foll^'f”'*^ 'hat a particular 

‘auecs conminS «ular ““se ?’ and ‘Can Sen- 
a'S by sentences mn. ■ • ? replaced svithout loss of mcan- 

^>ho:gh™™“r« • •• f" 'h- Eases, 

* Sec. for im ^ «Jci.'ant m one way or another to 

* 957 . pp. 76 1^"' “■ "AMLVn, ThfPo-a^ofy oJPaccpiion, Kcgan PauJ, 
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poral relations are all-important.** It is therefore not surprising that in 
the absence of this structure we are hesitant to speak of the cause- 
effect relation at all. In the light of Michotte’s phenomenology the s(^ 
called ‘convention* that ‘X was the cause of Y* entails X occurre 
earlier than Y* thus ceases to be puzzling. 1 • . 

P^chological and phenomenological issues. Where Michotte 0 

be challenging Hume is on the phenomenological issue, ccor 
Michotte, Hume did not believe that there was such a ttog as ^ e 
impression,** whereas his own claim is that such an impression 
larly occurs whenever certain conditions of spec , tune, -j 

““ttt entirdy clear, however, that this is a 
One way in which Michotte expresses his claun k J jjnjt 

is actual perception of causality* .“If for purpos acttially 

ourselves to the case of vision, this amomts “ ^j^^^chotte’s 
see causality. Now a Humean, even one w>'° ® ^ ^,, 3 , can actuaUy be 

experiments, might still dispute this ^ for talhuig 

seen, he would say, is two sep^te mov • ^ that an X is 

in this way is that ‘lean see anX-ent^smordtn^^ 
really there, and since all that is really anything else. Now 

possible as a matter of logic that we ® ° of the situation; and 
clearly this is not to dispute the p a pbenomcn- 

confusion may arise if the argument ^ participants realising 

ological one to being a conceptual . j follow the verb ‘see is a 
it. What sort of accusative a somewhat trivial one. 

conceptual point, and indeed m t . for something 

Such an accusative is CSogy of the situauon .s not 

‘teally there*; but provided the p achieved by discussmg 

in dispute it is hard to see what “ addition to die t«;o mo ^ 

whether or not the causality ts „pcrty of a 

ments, or indeed whether any^^ P^ ^ ^aolauon. 

there* in addition to the parts ““ , Uiis pomi even more 

SaSn “of the knife and the ^“^on says Uct all we rfy 

deari;Onecan^f-PP-^,;cfoUow^ 

see is a movmg kmfc and rest of us. 

different to him from what it djcs that wc see 

nuttedly be 

See cspeoaEy w» ^cc p. *7- 

»» Sec p. 225* 
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Indeed the whole propamme of translating ■cause’-sentences into ‘if 

those not interested ui perceptual organisation. Michotte’s research 
bnngs home to us that in ordinary speech we are hesitant 

or pememua"l ^ 

unlersome took (or 

^e r sl to a " ““Nanism is postulated which, if visible, would 
a conTp uM organisation). If a philosopher proposes 

th rpXtTo “ ^ of'^tich the occurrence of tte or 
oor^eruse rflh! 1 “ ““ '“”S“ “ oriterion for the 

anXer d^thT-f ■, “• tut he cannot 

dismssing This coni “““P' "tich he is 

simply fromlmsid^ror of course, have been made 

Michotte’s exnerime oausahty as it occurs on the cinema-screen; 

ment but theL^ • “ **'“' “"“o indispensable to the argu- 

visuaj information i“®be'iud''T-*'’'^f 
obtainable by physical meas >solation from the information 

to produce iLiis nf r™® necessary for Michotte 

wsiott only, he wished to find'om” subjects made use of 

of causality, not whether hir u- 'tere was a visual impression 

in fact being done Inth's *oots thought that mechanical work vras 

otte’s workfs ,o“dd wethr?'’'" P*^°^ophical relevance of Mich- 
argued for independently. ” * “““P'"^ Pomt which could have been 

wo® -mus^TaonSr T *" ty the fact that the 

a sufficient conirton ‘^lfr-” r" “ “““ " ^^P'^ 

event of a certain kind i« ’ ' .'’''“usly we can also observe that an 

kind to have taken nhcL 'I!®"f‘ an event of another 

the later event the “cause’^Shhr'^ ™ 

|t were a straightforward defini ? • • ■ It now appears as though 

its effea. This however ® property of a cause that it preceded 

w= lay doivn ““ “ explanation. Why should 

Now Micbrnt^wm? “““ 

we caU the cause is ohe^®,^ , T ““"ker of cases what 

kind of struaure whiS hard°®“^H 
” M a H kas descnbed-a struaure in which tem- 

Cause ?', Aristotelian SoAety, 
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what is the correct interpretation of Hume. It is always possible, as 
Kant has pointed out, to understand a philosopher better than he under- 
stood and as a result it is very easy to make the move from 

‘This is what so-and-so might have said or ought to have said to This 
is what so-and-so really meant*. Nowadays we think of Hume as a 
phUosopher; and it may well be that from our point of view we feel 
like saying that Hume ‘ought’ to have been discussing conceptual mat- 
ters, not phenomenological ones. This ‘ought’ is dmgerous, howeve^ 
since there can be no doubt that Hume’s formulations are so wor e 
that at least they seem like phenomenology; he certainly seems to e 
denying that a causal impression in Michotte’s sense ever occms, an 
this is the interpretation put on him not only by Michotte but by mmy 

other psychologists in the same tradition such as Qapare ean ° 

From the point of view of modem psychology, however, spu 

the correct interpretation of Hume cannot be reg^ e ug. 

importance. Moreover, we should remember that e ^ Hume 

tween conceptual and phenomenological issues was one 

never made, and the situation created by Abchotte “ 

stimuli ate studied in isolation was one which Hume ” Iju 

What he would have said if these points had been P“‘ 

no more than a matter of historical speculauon. n him 

means of questioning him it is at least not in j,, far as 

phenomenologically; and Michotte insists disagreement 

Hume is talking phenomenology that there is any 

between them. , , ,^r.,inririnoftbcidcaof 

Finally, there is the problem of thepsye 0 ogi particularly 

causality. On this issue Michotte seems to me^ ^ ^ favour from 
strong ground. Not only is ^®^®®^”^,^^systcmatic experiments; 
the very fact that, unlike Hume, he expectation arc not the 

in addition he has clearly shown that ha 1 jf stimulus- 

crucial factors in giving rise to a caus unp causal impression 

conditions are right, according to 0^ » almost in- 

occurs (provided there is a sufficient ^dons arc wrong it 

variably first time off, whereas if the Hume's appeal 

does not occur however often the incorrect, 

to habit and expectation is thus psychologically m 

.. 1. K.KV, endev. rf PW. Transccndcnul 0 
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causalityj i.e. for treating the word ^causality’ as a suitable accusative 
for the verb see*; this way of talking is convenient in research such as 
that of Michotte since it indicates unambiguously the nature of the 
visual signal] viz. that it is the same when the subject looks at the discs 
as it is when physical work is being done by one object on another. 
Similarly, one could argue that in the case of the phi phenomenon we 
actually see movement, on the grounds that the cortical pattern pro- 
duced by the visual stimuli is the same as when physical movement is 
taking place. All such argument, however, is conceptual in character; 
and there is no obvious absurdity in agreeing that phenomenologically 
a causal impression in Michotte’s sense sometimes occurs, while re- 
fusing to say that we ‘actually see* causality. 

Now some scholars would say that Hume is doing just this, that he 
knew perfectly well what it looks like when two billiard balls collide, 
and that he was not disputing the existence of a causal impression in 
Mic^tte’s sense.i® His problem, on this view, was the justification for 
regM'^g one event as cause and another as effect; and the passages 
ated by Michotte^ mth a view to proving that he did not believe in the 
e^ste^ of a causal impression require a different interpretation. Thus, 
w en ume says that we can never ‘by our utmost scrutiny discover any- 
thmg but one event foUowing another* and that ‘ ’Tis vain to rack our- 
selves with further thought*, this should be understood as meaning that 
turther scrutiny or funher thought cannot justify the claim that two 
vents stand in a cause-effect reIationship-~a philosophical point, not a 
phenomenological one at ail. 


a H h adopted ‘an analytical attitude’,®^ 

characteristically Humean situation is the one 
thprf • * describe as ‘two separate movements* (i.e, where 

denin ^ time-interval between the arrival of A and the 

have h ° i, ' above interpretation is correct this could not 
the nnf at Hume meant; and indeed one cannot exclude a priori 
of ^ subjects when presented with an experiment 

through entraining might claim to ‘see tvro movements* not 

the wrt ^ analytical attitude* but because they chose to use 

the word ‘see’ m a different way. 

** however, in my opinion, to be too dogmatic as to 

thesis P* ‘Hume’s thesis is compatible with 

Pression of causality “impression” we do have an im- 

” See pp. 255.256. »Sce:p. 256. 
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(G) Launching — com. 
and integration of the movements* 
78, 91, 99, 103, 113 
and inversion of polarity* 65* 68* 72 
and length of path* 56* 208 
and localisation of path* 203 
and phenomenal nature of the ob* 
jects* 82 

and polarisation of the movements* 
53, 68, 86 

and radius of action, 53 
and ratio of speeds* 108 
and segregation of the movements* 
43.47* 69,78* 84*113 
and shape of the objects, 82 
and size of the objects* 49, 82 
and spatial contiguity* 99, 347, 348 
and speed, 106 

and time-intervals, 22, 91, 1 13, 348 
and time-lag* 92 
and triggering (seeTriggering) 
-by-expulsion, 66, 148, 165 
-in-fli^t, 69, 166* 345 
inverse* 362 

theory of, i3, 128, 2x7, 344 
Lengthening* 293* 294, 296 

Manipulation* 183 

Mechanical causality, 41, 183, 196, 
203, 233, 250, 256, 313 
Metamorphosis (see Change in shape) 
Microkincsis* 197, 264, 267, 270 
Microstructure, 83, 197, 206 
Motivation, 14, 260, 266* 277, 279 
Movement in two stages (see also 
Displacement), 43* 46* 96* 189 

Necessity, 6, 9, 12 

Negative cases* 218, 257, 310,312 

Noise (see Impact-noise) 

Objectivity of the causal impression, 
225 

Origin of the idea of causality, 10, 199, 
201, 255 

Paradoxes, 71, 109, 129* 159, 209,220, 
309, 213, 359 

Participation, 134, 151, 173, 208, 301, 

^ 314. 334 

Path (sec Launching) 


Periodic repetition of stimuli, 80* 239, 
309 

Permanence, 77, 130> 138, 277. 320, 
327. 331. 333. 338. 345 
Phenomenal nature of the objects, 16, 
82, 238, 291 

Phenomenalism, 13, 278, 353 
Phi phenomenon, 137, 214 
Polarisation, 53, 59. 64, 68, 139, 142. 
284 

(G)“Primary fact” (Maine de Biran), 
II, 266 

Priority (see Hierarchy) 

Production, 14, 15. 24. 76. 121, I44. 
157. 177. 184. 195. 199. 221, 223, 
238, 240, 249, 250, 269, 277, 291, 
353 

Productivity, 195, I99. 204, 206, 221, 
269, 358 

Propulsion, 148, 165. 168, 172. 186, 
198, 200, 224, 230, 240, 265, 275, 
289, 293, 301 

Purstiit, 70 . . 

Pushing (sec also Entraimng), 21. X59. 
180, 208, 213 


Radius of anion, 53. 58, 142, 156. XS8. 
167, 223, 296, 314* 332> 338. 346. 
348 

Rebounding, 44. 230 
Reference (system of; see also Centre 
of reference), 72. i9X. *93, *99. 
207, 210 

Reflex, 209, 212, 268 
Relay, 57. 73. *39. *45. 248 
Reprodurtion (see Produnion) 
Repulsion, 22, 219 
Rise of excitation, 47, 94 


Screen (see also Tunnel), 291, 295, 

SegregSion CsM also Launching). 43. 
136, 141. 443. 13a. 455. Ifil. 
168, 171. *76, *89, *93. 206. 25 > 
276, 320, 330. 339 
and time intervals, 22, 9*. **3 
Self, 9, I*. 202. 214. 276, 282 

238, 258, 274, 279 
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Continuation, good, 50, 98, 345, 351 
Continuity, 43, 96, 98, 129, 142, i6i 
Contraction, 67, 74, 76, 186, 188, 191, 
192, I 97 i 235> 243, 270, 347 

Dependence, 120, 123, 144, 181, 223, 
366, 367, 368, 369 

Dilatation, 66, 67, 186, 187, 191, 197, 
235, 242, 270, 294 

Disappearance (of an object), 58, 233 
Displacement, 134, 140, 151,314,315, 
316^ 319, 320, 334, 337, 345, 346, 
347. 351 

Dissociation, (see also Duplication), 
I3S> 151, 191, 266 

Dominance (see also Hierarchy), 65, 
120, 122, 156, t8r, 210, 302, 341 
Double representation, 136, 140, 250 
Duality (of objects), 43, 53 
Duplication, 136, 140, 154, 194, 209, 
223, 264, 276, 319, 320, 338, 346, 
352 

Efficacy, 13, 277, 279 
Effort, 9, II, 256, 266, 267 
EinfuWung (empathy), ij, 202, 272 
Einsichtlichkeic, 16 
(G) Emanation Trace Effect (see 
Trace-making) 

Emotions, 260 
and causality, 14, 260, 284 
and function^ relations, 282 
and movements, 2S3 
source of, 282 

(G) Entraining, 21, 148, 167, 175, 179, 
202, 208, 217, 224, 349, 350, 352, 
368 

amodal, 325 

and launching, 72, 149, 153, 157, 
265 

and propulsion, 172 
and relative speeds, 158 
and traction, 160 
and transport, 150 
theory of, 149, 317 
Erasing, 290 

^citation (see Rise of excitation) 
Expccutjon, 7, 221, 256, 277 

(G)Fact (Maine de Biran) (see 
"Primary faa’’) 

E»gurc-ground distinction, 204, 259 


Foreseeing, 10, 212, 259 
Form a priori» see A priori form 
Frog, 188, 269 
Functional relations, 4, 282 

Galvanic vertigo, 135 

Gamma movements, 233, 242, 249, 

339 . . , 

Good continuation (see Contmuauon) 

Halt, 22, 2x9 
Hammering, 23, 219 
Hierarchy of movements, J19 
Hierarchy of priority (sec also Domin- 
ance), 65, 80, 143, 154* 156, idij 
166, 172, 175, 178, I8i, I94 j 196, 
198, 209, 223, 302 
Hierarchy of speeds, 66, 106, 159 

"I,” 213, 214, 268 
Idea of causality, 221, 255, 256 
Immanence, 199, 206, 212, 214, 267, 
271S 

(G)Injpact, 8, 17, 24, 63, lor, 100, 
X08, 145, 159, 226, 261 
(G)ImpaCT-noisc, 235, 257 
(OImpact which launches, 65, 128 
Impenetrability, 264 
Induced movements, 60, 336 
Innervation (feeling oD, 10 > 214 
Integradon, 46, 78, 91, 99 . 136 > 

144, 176, i8o, 193, 211, 256, 258, 
316, 318, 325 

Intervals (sec Temporal intervals) 
Inversion of polarity (sec also Launch- 
ing and Triggering), 139 . 142» 
I44i 165 

Kinaesthettc amoeba, 204 

(G) Launching, 20, 42, 186, 201, 207, 
211, 218, 224, 232, 349, 352, 3<58 
and approach-withdrawal (see also 
Launebing-in-flight), 63 
and colour of the objects, 82 
and continuous movement, 43, 4^ 
and direction of paths, 99 
and entraining (see Entraining) 
and hierarchy of the movements, 
X19 
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Similarity of cause and eifect} i6, io5> 
ii9> 158, 219 
Simultaneity, 239 

Speed (see Entraining, Launching, 
Radius of action, and Triggering) 
as a factor of integration, 97, 207, 
i6i 

as a factor of segregation, 115 
Spontaneity, 122, 180, 184, 263 
Stretching, 295 

Stroboscopy, 21, 48, 130, 137, 169, 
173, 180, 243, 249 

Succession (see also Temporal co- 
ordination), 7, 14, 22, 231, 243, 


SUBJECTS 

Traction, i57» 160* 324. 33^. 342. 358 
Transition, period of, 56, 150. 320.345 
Transport, 134. *50. 165, 172. 

219, 316, 3*7. 319. 334 
(G)Triggcring, 57. 75. 78. 

180, 212, 223, 232, 279. 280, 28r, 

337. 3^3» 3^5. 3^® 
and the hierarchy of the movements, 

229 

and inversion of polarity, 121 
and launching, 119. 245 
and ratio of speeds, 108 
theory of, 144 

Tunnel, 48, 68, 77, 107, 138 


255 

Swimming, 23, 187 
Symmetry, 76 
Syncretism, 276, 278 

Tactile-kinaesthetiq impressions, 58, 
148, 201, 274, 275, 284, 357 
Temporal co-ordination (see ^so Suc- 
cession), 16, 192, 234, 238, 285 
Tem'ioral contiguity (see Succession) 
Temporal intervals (see also Launch- 
ing), 45, 94, 114, 131, 236, 306, 
312 

To-and-fro movement, 45, 77, 80, t6i, 
347 

(OTrace-making, 289, 358 
Causal Trace Effect, 289 
Emanation Trace Effect, 297 


Unfolding, 294 

Unity of the object, 43, 95. 226, io7, 
193, 196, 197, 206, 219 


Visual acuity, 48 
Voluntary action, 212, 266, 273 
Voluntary movements, 10, ii» 212» 
266 


Will (see also Voluntary action and 
Voluntary roovemenw), io> 2x2 
Withdrawal, 21, 78, 131, 208, 245, 344 
and radius of action, 58 
and launching, 63 



